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PREFACE TO SECOND EDITION 


The first edition of the Practice of Allergy appeared in 1939. and immedi- 
ately received a warm and widespread reception by those interested in the 
comparatively new field of allergy, and became an important addition to their 
bookshelves and a reference source which was appealed to often. 

The progress made in this phase of medical practice with the accumulation 
of new facts, new data, and new theories made a second edition desirable within 
a few years, and Doctor Vaughan was collectine the material for this edition 
at the time of his death. Necessarily, work was interrupted and delay in 
the appearance of this edition was inevitable. 

We have realized, as all men must, that it is a very difficult thing to 
‘fill another man’s shoes,’’ particularly when the owner of the shoes happened 
to be a man of exceptional size. Warren Vaughan was no common person, 
and it has required no common effort to equal his quality as we have made 
additions to the book. 

We have, in every instance, tried to retain the quality and the flavor of 
the book so that it might remain as it was written, ‘‘ Warren Vaughan’s book.”’ 
It was the quality and the flavor which he gave it that made for its great 
popularity, and we hope it remains as distinctive as it was when he wrote it. 
We have added new material which has appeared, and removed any which, by 
the passing of years and accumulation of knowledge, has been made unac-: 
ceptable. Where there is room for honest difference of opinion and his opinion 
differed from ours, we have retained his. Where advancement in our knowledge 
has made an opinion no longer tenable, we have not hesitated to change it as 
he would have changed it if he had lived to see this day. 

We are greatly indebted to Mr. O. C. Durham, Chief Botanist of the 
Abbott Laboratories, Chieago, and Technical Director of the Committee on 
National Pollen Survey, for the chapters on Field Surveys and Aerobiology : 
Development and Technic. His authorship of these chapters makes them authori- 
tative. 

Dr. J. B. Howell, Dallas, has rewritten the chapter on Fungus Infection 
With Associated Allergy, so that it represents the present thinking of the derma- 
tologist and the allergist. This new material, we believe, will prove very helpful. 

The chapter on Vital Capacity has been rewritten by Dr, James Holman, 
Dallas. who has recently been engaged in research on problems in this field. 
The new material in this chapter is an excellent résumé of the present knowledge. 

If those to whom this volume comes may find it worthy of the same generous 
reception which it received in its first edition, we shall be pleased. 

HARVEY BLACK. 





PREFACE TO FIRST EDITION 


In 1930, when ‘‘ Allergy and Applied Immunology’’ was written, clinical 
allergy was very much in its infaney, having passed little more than its first 
decade of existence. The literature of the subject, while reasonably abundant, 
Was Meager as compared with that which has accumulated since, and it was 
possible to formulate a monograph which would be equally valuable to the 
physician and to the patient. This was still true, although in lessening degree, 
in 1934, when the second edition appeared. When the time arrived for a 
third, it was realized that a combined manual for doctor and patient was no 
longer logical. The wealth of accumulated information, as well as its technicali- 
ties, required separation of the material into two categories. This volume is, 
therefore, written entirely for the physician and other serious students of the 
subject. Not only does the separation facilitate the presentation of the subject 
as a complete technical treatise, but it has simplified the presentation to the 
patient, as is being done in the small companion volume, ‘‘ Primer of Allergy.’’ 

The student of allergy must interest himself in many fields other than 
medicine. He must become reasonably conversant with botany, must become 
a fair mycologist, must be well versed in dietetics, and should be an accurate 
bacteriologist. He will be a better allergist if he is at the same time a good 
dermatologist, gastroenterologist, pediatrist, and otolaryngologist. While this 
is well nigh impossible, fortunately the ideal can be approximated, and in- 
deed improved upon, by collaboration with others expert in these fields. Certain 
sections, such as those concerning the history of foods and the general mycologie 
discussion, are included in order that the reader may broaden his general knowl- 
edge of the subject. 

The methods of testing and treatment described are those which I have 
found efficacious in my own work, and are not necessarily those preferred by 
other allergists. For completeness, those recommended by others have been 
incorporated, with due credit. 

Except for the few otherwise credited, all photographs are my own, 
made with a Leica camera and its attachments for precision work. This in- 
eludes the photomicrographs of pollens, fungi, lung tissue, ligule enlarge- 
ments, reproductions of roentgenograms and the elinical and botanical illus- 
trations. 

Special acknowledgment is due Dr. Frederick W. Shaw for the chapter 
and illustrations on identification of fungi; Mr. William B. Brierly who, 
with the late Dr. Earl B. McKinley, has prepared a volume on the Cartography 
of Disease, for the dot maps and isopoll map of the United States; Mr. John P. 
Tillery whose instruction in technical photography and chart-making has been 
of inestimable value and who prepared the migraine charts; my niece, Mrs. 
Elizabeth V. Potter, who made the line drawings otf genetically related foods 
and the general fungus drawings; Mr. J. Smith Knapp for the gift ot a number 
of pollen specimens for photomicrography ; the late Drak W ingate fous who 
edited and approved the section on the erowth of the allergic child; Mr. O. - 
Durham, who prepared Table, XX XIX; Drs. W. Randolph Graham and eas 
M. Pipes who, in taking over much of the office routine, have made the writing 


ix 
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possible; those other physicians of the Clinic who have contributed investigative 
work and the section on the preparation of test extracts, Drs. Clement J. 
Sullivan, Glenn D. Grubb, J. Warrick Thomas (who has made many of the 
charts), and Kenneth L. MeLarand; my secretary, Miss Helen Hooper; and 
The C. V. Mosby Company, who have not hesitated to undertake publication 
of this volume. 

Without the patient understanding and aid°of my wife in the polishing 
of the manuscript, the correction of proof, and the making of illustrations, 1] 
would have found my task much less pleasant and less congenial. 


WiesskeVe 
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PART I 


STEPS IN THE DEVELOPMENT OF OUR PRESENT 
UNDERSTANDING OF CLINICAL ALLERGY 


Une substance insuffisante a tuer ou 
meme a@ rendre malade un animal nor- 
mal, détermine des accidents foudroy- 
ants et mortels chez un animal qui, 
longtemps auparavant, avait recue cette 
meme substance. 

—RICHET 


CHAPTER I 
INTRODUCTORY 


To Jean Alfred Fournier, the great syphilographer of the nineteenth 
century, is accredited the expression, ‘‘T'o know syphilis is to know mediecine.’”’ 
This was indeed true in the days in which the multitudinous manifestations of 
syphilitic infection, not yet clearly understood, justified the designation of 
syphilis as the great imitator. 

Allergy and internal medicine.—Today we might paraphfase the famous 
dictum of I‘ournier, with slightly different intention, in saying, ‘‘To know 
allergy one must know medicine.’’ Allerey is a constitutional or systemic 
phenomenon, predominantly functional, only secondarily organic, which may 
occur in any individual suffering from any other specifie malady and which 
not infrequently colors the picture of the latter disease. The student of 
allergy must be a student of medicine, well versed in the symptoms of those 
diseases, infectious, metabolic or degenerative, to which man is heir, and 
thoroughly conversant with the appropriate therapeutic measures for each. 

It is true that allergic manifestations in and of themselves partake of a 
clear-cut pattern that usually allows ready recognition, and often appear en- 
tirely independently of any other disease. symptom. In such instances the 
picture is obvious and indicates the need for clearly defined therapeutic 
procedures. Even so, however, the treatment should be adjusted to the indi- 
vidual as an individual rather than to the symptom as a specifie disease man- 
ifestation. Thus, although the most effective immediate therapy of acute 
asthma is in the form of adrenalin injections, this should be cviven with great 
‘aution to an asthmatic with severe hypertension. 

Indeed, there is little or no place in the practice of medicine for the S0- 
or, worse, the ‘‘specialist in hay fever or asthma, 


‘alled specialist in allergy, 
prac- 


unless he be at the same time thoroughly versed in the principles and 
tice of medicine, more particularly of internal medicine. One should not treat 
a ease of allergic sensitization, but rather a patient with allergy. The dietetic 
a tuberculous individual with asthma may well be different from 


treatment of | | | 
The advice given a well-to-do 


that of an asthmatic patient with peptic ulcer, 
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patient with contact dermatitis due to furs may be entirely different from that 
eiven a poor woman allergic to the same furs earning her livelihood in the 
furrier’s establishment. 

Allergy is but a part of the whole. The ancient Orientals had an intriguing 
custom of depicting a pieture on the panels of a screen in a composite way so 
that each panel would represent a part of the whole. The complete picture does 
not appear as a unity, but is depicted as a summation of its component parts 
represented by the separate panels. George Draper, drawing on this analogy, 
divides the human constitution into four panels: the morphologic, physiologic, 
psychologic and immunologic. One might be tempted to add a fifth, the allergic, 
but, as we shall brine out, this factor of the constitution is so intimately con- 
nected with those factors which are usually classed as immunologic, that we may 
accept Draper’s picture as he has painted it, allocating a surprisingly large por- 
tion of the immunologic panel to allergy, a portion which blends, with no clear- 
eut boundary line, into the portion devoted to immunity. 

Certainly none would argue that immunity in its broad interpretation is 
not a fundamental part of the picture of the human constitution. As early as 
1907 Victor C. Vaughan suggested that immunity and anaphylaxis (allergy) 
were different manifestations of an identical mechanism at work within the body. 

The treatment of a patient ill with asthma implies much more than the 
obtaining of symptomatie relief with adrenalin injections, the administration 
of iodides, or a change in environment. It implies an exhaustive study of those 
constitutional characteristics which predispose the particular individual to re- 
act with etiologic agents in this manner; it implies a comprehensive study of 
dietetic and other environmental factors which serve as exciting agents in this 
predisposed individual; and it imples a conscious effort on the part of the 
physician to relieve the patient insofar as possible from contact with these 
exciting factors and so to alter his reaction capacity through physiologie read- 
justment or therapeutic measures that he will no longer respond in an ap- 
parently abnormal manner. This often requires most painstaking study and 
collaborative effort on the part of the physician and patient, sometimes for 
months or even years. Even then, our efforts may meet with failure; but as a 
rule failure is due to lack of investigative effort on the part of the physician, lack 
of intelligent cooperation on the part of the patient, or lack of a correct under- 
standing of the true significance of the allergic response. The first two causes 
of failure can usually be overcome, and the third will also eventually be con- 
quered. 

Some may criticize the apparent complexity of the procedures required in 
the study of allergy. In a measure this has been an actuality, but will prob- 
ably become less so as we become increasingly familiar with allergy. We need 
but reeall the extremely complex mechanism first used in the clinical determina- 
tion of the basal metabolism by indirect calorimetry, with its battery of absorbing 
jars and great lengths of rubber tubing, as compared with the extremely simple 
metabolism apparatus in clinical use today. 

Today we are still very much in the complex or complicated stages of the 
study of allergy. This appears, as with other problems medical, to be an es. 
sential step in the process of reaching a more general understanding. Simplifi- 
‘ation will come, based upon knowledge gained by the more intricate methods 
of study. While this volume, to be comprehensive, must present the minutiae 
of allergic study, every effort will also be made to inelude those simplifieations 
which have been shown to be safe short euts and which do not cloud the issue. 
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The analysis of the case of a highly allergic patient sometimes requires 
much time, even months of intermittent study. But if this eventuates in relief 
it is far better than continued symptomatic treatment over an indefinite period 
with the eventual development of a hopeless attitude on the part of the patient. 
Simple cases can be worked out rapidly. 

Antiquity.—The antiquity of allergy is uncertain. In an earlier volume 
I stated my belief that the manifestation is as ancient as man himself, prob- 
ably more so inasmuch as it affects animals as well as man. Today, I am not 
so certain, at least as regards its frequency. , 

Is the apparent increasing frequency of allergic manifestations actual or 
fictitious? Is food allergy or migraine affecting an increasing percentage of the 
population, or does this only appear to be so, as a result of our increasing in- 
terest in the phenomenon? We ean say with reasonable assuredness that the 
allergic diseases in all probability have existed as far back as the records of 
history carry us, as far back as civilization reaches. We cannot determine 
whether allergy was as frequent centuries ago as it is today. 


Is it, on the other hand, a disease associated with civilization? Is it, in 
great measure a product of the artificial environment in which we live? If so, 
does this artificiality cause the fundamental intrinsic changes which we term the 
allergie state or the allergic tendeney, or does such an environment merely con- 
tribute increased and concentrated quantities of the allergic excitant, thereby 
increasing the actual manifestations of an already present or latent predis- 
position? Both of these possibilities actually exist. 

The antiquity of those symptom complexes which we now recognize as 
allergic is clouded in obscurity. We do know that Botallus in 1565 described 
a condition which we recognize today as hay fever or asthma due to extrinsic 
excitants. We do not know whether he was the first to do so. We know that 
the term asthma appears in the Hippocratie writings but that it was used as a 
general term indicating difficult breathing. We know that Bostock, an English- 
man, appears to have been the first, in 1819, to describe seasonal hay fever as a 
distinctive symptom complex and that Elliotson, twelve years later, first sug- 
gested that the disease was due to pollens, although offering no substantiating 
evidence. Migraine was described by Aretaeus about a.p. 100, and again by 
Galen. We do not know when food idiosynerasy was first clearly recognized. 
The old expression, ‘‘One man’s meat is another man’s poison,’’ has been em- 
ployed by many writers since its first enunciation by Lueretius in the first 
century B.C. 

Any study of the antiquity of urticaria or the allergic dermatoses is con- 
fronted by the obstacle raised by the fact that until recently most chronic skin 
lesions were termed eczema. Indeed, it was not until the advent of modern 
dermatology that the chronic infections of the skin were separated from the 
other dermatoses. | 

Is allergy increasing?—Our present interest in the history of allergy is 
rather in those more recent observations which have led to present understand- 
ing of the phenomenon. For this we may most appropriately take Bostock 
(1819) as our point of departure. Bostock, like so many others who have con- 
tributed to clinical allergy, was himself allergic. He suffered from seasonal 
hav fever and it was no doubt his interest in his own symptomatology that led 
him to seek out similar cases. The fact that after nine years search he had 
ard of only twenty-eight persons afflicted with similar symptoms, and 


seen or hei | i ac aga 
ten other questionable cases, would suggest that hay fever was much less com- 
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-Some pioneers in pollinosis. 

John Bostock (1773-1846), of Guy’s Hospital, London (upper left), 
modern English physiology (1823) and who, in 1819, first described the 
hay fever. 

John Llliotson (1786-1868), of the University of London (upper 
the stethoscope in England and who, in 1831, suggested that Bostock 
on the flower of grass, probably upon its pollen, 

Philipp Phoebus (1804-1880), of the University of Giessen (lower 
(1862) correlated the then known facts of hay fever. 

Morrill Wyman (lower right), of the Harvard Medical School, 


a monograph on Autumnal Catarrh in which he recognized 
causative agents. 


who wrote the first 
disease now termed 


right), who first employed 
‘s summer catarrh depends 


left), whose monograph 


who in 1872 published 
ragweed pollen as one of the 
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mon in the days of Bostock than today. However, we must realize that erass 
hay fever even today in the United States is relatively infrequent as compared 
with weed hay fever and that in England the grasses are the chief causative 
agents. We must also remember that means of communication being much less 
extensive in those days, Bostock’s circle of acquaintances and list of patients 
were probably much smaller than those of the average physician of today. 

Today we draw our conclusions concerning the wide distribution of the 
allergic diseases chiefly from community surveys. Unfortunately there are 
no surveys available for former periods. 

The available evidence would suggest that allergy is a more frequent dis- 
ease in the United States than in the Old World. America has more artifices 
designed to promote the comfort of the individual than are to be found in 
Europe. This applies not only to central heating and air conditioning but also 
to the preparation and preservation of food and many other factors. Arguing 
on these generalizations one might be tempted to conclude that allergy is a 
disease of civilization, or better, a disease that depends in part at least on the 
increasing artificiality of one’s environment. One is not as constantly exposed 
to the vicissitudes of nature in the New World as in the Old. Such a generalized 
conclusion, however, is fraught with very definite pitfalls. 

We have already mentioned that hay fever is much commoner in the United 
States than in England or on the Continent. But we cannot say that hay fever 
due to the grasses is more common. And it is the grasses that are chiefly re- 
sponsible for pollinosis in Europe. The much more toxic ragweed has so far been 
unable to gain any extensive foothold in the Old World. 

Scheppegrell concluded many years ago, from correspondence with phy- 
sicians of the localities, that hay fever and asthma are much less common in 
Yentral and South America than in North America. One would be inclined to 
conclude that allergy in general is less frequent there and that it might be due 
to more primitive ways of living. I have, however, made a study of the territory 
around Mexico City and find that it is quite true that allergy to air-borne pollens 
occurs less frequently. This is not due to the manner of living but to the fact 
that those plants which are responsible for so much hay fever in the United 
States are infrequent in Mexico. Here as throughout the tropics cross-fertiliza- 
tion of plants is accomplished by insects much more than by the wind. ¥ 

On the other hand, food allergy is not at all infrequent in Mexico City. 
No doubt a careful survey would reveal as much food allergy there as in cities 
of this country. Allergy is said to be less frequent im the colored race but I 
know of no comprehensive surveys that have been made to demonstrate this. 
I have personally seen many cases of various allergic manifestations in the negro. 

Against the suggestion that allergy is a product of civilization is the fact 
that it occurs in animals. Veterinarians find eczema due to foods to be not an 
uncommon disease in cats and dogs. They even observe asthma. Bray has 
described hay fever among cattle. But these are all domesticated animals living 
in what to them is an artificial environment. 

One cannot prove at the present time from ne ir ee 
parts of the world, in different environments, in different poms es as 
eroups, or with different manners of living, differing haste Gets" oF bg ee: 
is increasing with the increasing artificiality of civilization. 


a study of persons in different 


customs, that allergy ; 
Our artificial environment.—I am increasingly intrigued with the bse eee 
tion of a possible relationship between ‘“‘eivilization’’ and allergy. What ob- 
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allergic child is above the average in intelligence. If this should be true, it 
might be inferred that this is associated with a more cultured and therefore 
possibly more artificial environment, although such does not necessarily follow. 

Suggestive is the observation that persons may become sensitized to rather 
highly refined substances. Much of what we eat has gone through such a pre- 
liminary process of refinement that it is almost an altered food. I have seen 
patients sensitized to patent wheat flour, that which most of us eat, who find that 
they can eat whole wheat bread without symptoms. The protein of white flour 
is still wheat protein, but it is conceivable that some protective substance which 
diminishes the tendency to sensitization has been removed with the wheat germ 
and the bran. This is, for the present, merely supposititious. The argument 
might be reversed; cooked apples are less likely to cause symptoms than un- 
cooked, although certain persons tolerate raw apples, but not plain applesauce. 

We are perhaps on slightly firmer ground when we reach a consideration of 
physical allergy, especially sensitization to heat or cold. Although the writer, 
living on the Eastern Seaboard, has not observed physical allergy playing as 
important a part in the symptom complex as has been deseribed by Duke in the 
Midwest, we have nevertheless seen quite a large number of individuals who 
were clearly sensitive to the effects of heat or cold. Some have reacted with 
allergic symptoms, asthma, hay fever, urticaria, while others have responded 
only with an exaggeration of those symptoms which normally occur after pro- 
longed or heavy exposure. The former may be considered allergic, while the 
latter are suffering from poor adaptability to environmental changes. 

In any event, the evidence suggests that in maintaining ourselves in a 
relatively constant temperature environment, with the temperature of spring- 
time prevailing in our homes and in our places of work throughout the four 
seasons, and with adequate protection against cold, in clothing and closed 
automobiles, we are gradually losing the ability to aeclimatize ourselves to 
sudden or extreme temperature changes. The more susceptible among us are 
therefore likely to react with symptoms following such changes. 

The frequency of sensitization to new and artificial synthetic drugs is most 
interesting. Clear-cut allergies to dinitrophenol, sulfanilamide, iodides, arsphen- 
amines, aspirin, amidopyrin and the synthetic hypnotics, are eases in point. 
Allergy to dinitrophenol had become manifest in a considerable number of eases 
before this drug-had been in use for even twelve months. Often, indeed, only 
a few exposures to these completely new and foreign chemical substances are 
required before allergy to them develops. 

No conclusion whatsoever can be reached at the present time coneernine 
these interesting observations. Rather, they are recorded to illustrate, not so 
much the complexity of the problem, as its extreme interest and the possibilities 
inherent in constructive study of the subject. 

Some problems for consideration.—We have today gone far beyond the 
earlier concept of allergy as being limited to protein sensitization and must 
recognize it as a type of reactive response to contact not only with proteins but 
with oils, polysaccharides, even inorganie chemicals, and environmental fae- 
tors such as heat, light and cold. 

If, as is generally stated, ten per cent of the population manifest frank 
or outspoken allergy and if upwards of an additional fifty per eent show some 
minor allergic manifestation at one time or another. then allergy becomes al 
most the rule rather than the exception. One is inelined to inquire whether 


allergy should be considered as a disease or whether it is almost a normal 
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condition. This question has been weighed by Rackemann and by Vaughan 
who conclude that the allergic reaction is in e@reat measure an exaggeration 
of a normal physiologic response. ; 

One could scarcely say that allergy is not a disease, but surely if it may 
affect half the population and if it is primarily a functional disturbance, which 
after its disappearance allows a prompt return to a normal metabolic state, then 
it seems reasonable to assume that the solution to the riddle of allergy will 
ultimately be reached through a study of the normal physiologic mechanism. 

Why do some persons become allergic? Granting that they are allergic 
because they have become sensitized to some substance through prior exposure, 
why did they become sensitized? Granting an undoubted hereditary tendency, 
why did they react in this way to an exposure or contact which gives rise to no 
such reaction in other persons? We have theories of the mechanism of allergy 
and descriptions of the phenomena of the disease, but we really know very little 
indeed of why some people do become allergic. 

Granting that for some reason certain persons do become allergic or sensi- 
tized to environmental substances, what factors determine the allergen? We are 
accustomed to say that the extent or duration of exposure plays a part. Thus 
one is more likely to become allergic to those foods with which one comes into 
frequent or prolonged contact. Wheat, egg and milk are found to be the three 
commonest allergenic foods for persons with frank or major allergy. Even 
here, however, the answer is not so simple. One may argue that a person be- 
comes sensitized to wheat because one has the allergic tendency, and one is so 
constantly exposed to wheat. However, the exposure to egg or milk is often 
just as extensive, sometimes more so. And yet a patient may be sensitized to 
wheat and not to egg or milk, or vice versa. 

Furthermore, it is not alone those substances with which one comes into 
prolonged contact which cause sensitization. One is especially likely to become 
sensitized to substances with which there is only occasional or rare contact. This 
is true of many of the drugs and foods such as strawberries, onions, tomatoes, 
cucumbers, melons, cabbage. Under certain circumstances it would appear that 
substances with which one comes into contact only rarely are especially prone 
to cause sensitization. We will discuss this at greater length elsewhere. 

This is likewise true in experimental allergy. Ragweed is the commonest 
pollen causing allergy in this country. Apparently a person with an allergic 
tendency easily becomes sensitized to ragweed. Yet, attempts to sensitize man 
intentionally, even allergic man, to ragweed pollen by parenteral inoculation 
have not met with success. On the other hand it appears extremely easy to 
sensitize man intentionally to rabbit serum or guinea pig serum. Why is there 
this difference ? all ; 

It is generally agreed that the skin test method of identifying allergenic 
substances is a great diagnostic aid. Skin reactions to the common inhalant 
allergens give reliable information, while positive reactions are observed to foods 
which fail to cause trouble and negative ones to foods which are very clearly 
responsible for symptoms. Why is there this difference in the manner of the 
skin response ? 

These are some of the many questions which remain as yet unanswered, 
phases of the problem that make it a stimulating and intriguing ae Sy in- 
vestigation. I shall certainly not attempt to answer all of them in this vo ume 
because for many of them there is as yet no answer available. At the same usin 
any theory which helps to rationalize the subject is worthy of presentation th 
though ii originator realizes that a theory based upon only that portion of the 
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facts which today are available will be quite likely to go into the discard, as the 
discovery of new facts gradually broadens our knowledge and clarifies our un- 
derstanding. This is precisely the function which theories should serve. The 
theories of a day serve as stepping stones on which one may advance to a place 
where eventually the perspective is clearer. The intermediate stones are neces- 
sary. The theories explanatory of experimental anaphylaxis are very appro- 
priate instances of this fact. Possibly a dozen théories contributed by men of 
ereat ability have been seriously studied from time to time. None of them is 
accepted in its entirety today and yet they have been necessary steps in the 
evolution of what we now know of the subject. For this reason I have no hesi- 
taney in incorporating my own explanatory hypotheses in this volume, especially 
when they appear to me to clarify present knowledge of the subject. 


CHAPTER IT 
HISTORICAL 


Bostock first described a form of eatarrh which occurs only at certain 
seasons of the year and which he believed should be placed in a separate disease 
category. Blackley, many years later, presented convineine evidence (1873) 
that this Symptom complex, including seasonal hay fever and asthma as well, 
is due to exposure to the pollen from certain plants. One might have anticipated 
that this would have been graded as a discovery of the first order and worthy 
of the plaudits of the scientists of the day. However, Blackley’s observation 
received scant attention, for two reasons. First, there was no explanation why 
certaih persons should experience illness from contact with pollen while the 
majority of persons could stand exposure with impunity. If pollens produced 
symptoms in certain individuals, they should in all. At that time food idio- 
syncrasy was recognized, but a connection between the two was not clearly seen. 

Second, granting Blackley’s observation as correct, it presented nothing 
new in the field of therapy. Assuming that pollen may be responsible in some 
obscure way for seasonal hay fever and asthma, what was to be done about it? 
It was recognized that a sea voyage or sojourn at the seashore often gave relief, 
and presumably as many as could arrange it were already availing themselves 
of this benefit. Blackley’s theory offered nothing new in treatment. 


Antivenins and antitoxins.—A new idea in treatment had, perforce, to await 
an entirely new concept in medicine which was ushered in by the pioneer investi- 
vations of Henry Sewall (1882-1889) on snake venom. Sewall carried on his 
studies in the physiology laboratories of the University of Michigan, where he 
showed conclusively that pigeons could be immunized against the venom of the 
rattlesnake. This made possible our present understanding of toxins, antitoxins, 
anaphylaxis and, indeed, allergy. 

Calmette, in Paris, having observed Sewall’s report, attempted to ascertain 
how the pigeons became immunized. As a result he succeeded in producing an 
antivenin which would protect exposed animals against the toxic effect of snake 
venom. 

The next personage of importance to appear in this brief story of the 
evolution of allergy is Roux. Pasteur’s right-hand man contributed his portion 
by demonstrating that diphtheria toxin is similar to the snake venom in the man- 
ner of its poisonous action. Von Behring carried on, by producing reactions 
with diphtheria toxin similar to those that had been produced by Calmette with 
snake venom. He manufactured diphtheria antitoxin and demonstrated its 
efficacy in therapy. 

We now had evidence that a poison of animal origin might be toxic and 
that an antivenin might be made which would counteract its toxie activity ; that 
a similar toxin could be produced by bacteria, against which therapeutic anti- 
bodies could be produced. Ehrlich soon showed in his experiments with ricin 
that the same might be true in the vegetable kingdom. 

Pollantin and graminal.— Here was a new field of medicine, a new method 
It was but a logical step from this to the attempt by Dunbar ot 
(1905), to produce an antitoxin which would counteract 
Dunbar accepted Blackley’s contention that 


of therapy. 
Hamburg, Germany 
the poisonous element in pollen. 
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Fig. 2.—Some pioneers in the study of toxins and antitoxins, who paved the wavy 
later research in anaphylaxis and allergy. 
Henry Sewall (upper left), of Ann Arbor, whose successful immunization of pigeons 


against snake venom was followed by the production of antivenin by Albert Calmette (lower 
left), of Paris. 


Pierre Roux (upper right), of the Pasteur Institute, showed that 
in a manner similar to that of snake venom. Applying these 
right), of Germany, developed diphtheria antitoxin. 


for 
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A - He anufactured an antitoxin by injecting 
pollen from the cereal grains, into horses. This had been successful in the snake 
venom and diphtheria toxin experiments and he saw no reason why it should 
not be equally efficacious in pollinosis. The serum from animals so treated was 
marketed under the trade name Pollantin and was sprayed, for local effect, upon 
the nasal mucous membranes of large numbers of hay fever sufferers. There 
were two reasons why this was predestined to failure. First, if soluble toxin 
was actually secreted by the pollen cells, all persons instead of a minority of 
the population would have suffered. Second, as was later shown, no such toxin 
is formed or secreted. 

Weichardt, accepting Dunbar’s theory, concluded that if an antitoxin can 
be formed by the injection of pollen into cattle, it may be produced more easily 
by feeding the pollen. He therefore marketed Graminal, normal serum from 
eattle which had been fed large quantities of grain containing pollen. 

So we see that one of the first major developments in experimental medicine 
after the time of Blackley was applied to the treatment of seasonal hay fever 
and asthma. Unfortunately it was unsuccessful. 

Anaphylaxis.—The next major development was that of anaphylaxis; this 
is intimately associated with the evolution of antitoxin. 

Magendi in 1839 had observed that rabbits, when injected repeatedly 
with dog. serum, sometimes manifested unaccountable reactions following 
reinjection. Likewise Flexner in 1893 made similar observations and Theobald 
Smith some years later described this phenomenon to Ehrlich who later 
discussed it as ‘‘The Theobald Smith Phenomenon.’’ But, in the discussion 
of anaphylaxis, credit can go to none of them, since none attempted to explain 
the observations. 

Credit for this must go to Richet and his associates (1898-1902). Richet, 
while sojourning with the Prince of Monaco on his yacht in the Indian Ocean, 
undertook a study of the toxic or urticating substance of the Portuguese 
man-of-war, a variety of jellyfish. The investigations being incomplete 
upon his return to France, he continued them with the sea anemone, a variety 
of stinging nettle. Richet, working upon the theory that the urticating principle 
is a toxin, injected anemone extract into dogs. To his surprise he found that 
the same extract which had proved entirely innocuous on first injection, some- 
times proved severely toxic, even lethal, on reinjection after an interval of 
several days. Here was a curious phenomenon. It was not entirely new. 
Flexner and Smith had deseribed it and undoubtedly many others had 
observed it. The phenomenon was indeed becoming very much of a common- 
place, since the advent of diphtheria antitoxin. 

For the standardization of antitoxin, guinea pigs were being inoculated 
with a mixture of toxin and antitoxin. It soon became apparent that pigs once 
used as test animals were no longer reliable for subsequent testing, because a 
surprisingly large proportion of them would unaccountably die following re- 
peated injections of the horse serum. These were changed guinea pigs. They 
reacted to a given stimulus in a different manner from normal animals. Similar 
observations were being made in the clinics where at times persons experienced 
sudden alarming symptoms following the injection of diphtheria antitoxin. To 
the majority of workers this was a curious phenomenon. To Richet and a 
associates, Hericourt and Portier, it was an unanticipated incident, requiring 


explanation. They abandoned their study of the urticating substanee and de- 


voted their efforts to an explanation. 
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By 1902 they had completed much of their investigation and had pro- 
pounded their theory. The two basic concepts which they proposed at that 
time hold true today. (1) A foreign substance which on first injection may be 
relatively harmless may, on reinjection, become severely toxic, even fatal, when 
given in the same or even smaller dosage. (2) An interval of several days must 
elapse between the first and second injections. 

They believed that during the interval some change had taken place within 
the tissues of the body. According to their concept some protective mechanism 
had been destroyed or removed, thereby rendering the animal hypersusceptible 
to the toxie action of the original substance. We should bear in mind that they 
were dealing with a primarily toxic (urticating) substance and that they believed 
that there was a toxie action of the primary extract against which the body 
normally protected itself. They thought in terms of immunity, a subject just 
then very much to the fore. 

Richet’s conception of the destruction of a normal or ratural immunity 
factor during the ten-day incubation period justified his selection of anaphylaxis 
(‘‘lifting up of protection,’’ or ‘removal of protection’’) as a descriptive term. 
This was contrasted with prophylaxis or ‘‘favoring protection,’ a word much in 
vogue at the time in discussions of immunology. 

It remained for Arthus (1903) to show, in his demonstration of the familiar 
Arthus phenomenon, that a substance which is completely nontoxic, such as dog 
serum, may produce comparable results. 

Even though Richet was in error in believing that the anaphylactogenic 
substance must be primarily toxic, his postulates still hold with nontoxie sub- 
stances, and he may be looked upon as the founder of experimental anaphylaxis. 

Rosenau and Anderson (1906) in the United States and Otto (1905-6) in 
Germany contributed the most important of the early details, facets which still 
hold and which form the basis of our concepts of anaphylaxis. They demon- 
strated that this phenomenon was entirely different from that of toxin and anti- 
toxin formation; they discovered and deseribed the condition of antianaphylaxis 
which followed repeated small, subtoxic injections of the antigen; demonstrated 
that the incubation period is about ten days; that the reaction is specific; that 
sensitization may be transferred in utero from mother to offspring and that a 
ereat variety of possible antigens, animal, vegetable and bacterial, might be re- 
sponsible. 

Allergy.—The term allergy was suggested in 1906 by Pirquet who took 
exception to the too descriptive term, anaphylaxis, as compelling one to sub- 
seribe by its use to a theory which was not yet proved. He preferred allergy as 
being nondefinitive and indicating only a state of altered response, altered 
energy or altered reactivity. This term, describing as it does what has happened 
without implying a theory of rationalization, is undoubtedly more acceptable. 
Some modern writers on allergy have objected because Pirquet implied that he 
believed that an antigen-antibody reaction oceurs in the anaphylactic or allergic 
response. Recent clinical work has cast some doubt on this, indieatine that 
clinical allergic reactions may take place in the absence of an antigen-antibody 
reaction. However, Doerr, working with Pirquet, elaborated the latter’s 
definition to inelude all forms of altered reactive capacity, irrespective of the 
presence or absence of antigen-antibody reaction. With this understandine the 
term allergy is entirely appropriate today in the deseription of all of the so- 
ealled clinical allergic responses. 

Clinical allergy.—Bostock first deseribed hay fever. Blackley demonstrated 
its relationship to pollens as an etiologic factor. Dunbar and Weicharadt failed 
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to solve the problem of pollinosis on the basis of the new theory of toxins and 
antitoxins. But here was yet a newer theory. To Weichardt (1905) and 
Wolff-Eisner (1906) goes credit for first suggesting that hay fever may be an 
anaphylactic phenomenon. Wolff-Eisner’s attempts to prove this were not 
clinically conelusive but no doubt served as stepping stones for future progress. 
When Auer and Lewis (1910) described the outstanding pathologie picture of 
anaphylactic shock in guinea pigs as that of bronchospasm, Meltzer (1910) 
suggested that by analogy bronchial asthma might be an anaphylactic disease. 

In the meantime Noon of London had actually undertaken the treatment of 
pollen hay fever by the preseasonal injection of minute but increasing dosage 
of an extract of the offending substance, in an effort to produce a state com- 
parable to that described by Rosenau as antianaphylaxis. 2 

With the publication of his successful results (1911) we can establish the 
beginning of clinical allergy. Many disease phenomena have been added to the 
picture since Noon’s original investigations on pollinosis. The historical de- 
velopment of the various allergic symptoms will be reviewed in their proper 
sections. 


CHAPTER Il 
THEORIES OF ANAPHYLAXIS 


In Richet’s early investigations on the urticating substance in sea anemone 
he believed he was dealing with a primarily toxie agent. This was so mildly 
toxie that on first injection it caused no symptoms. The body possessed some 
mechanism favoring protection, prophylactic, which counteracted toxic activity. 
But the first injection caused some change in the body which resulted in the 
removal of thi8 normal protective mechanism. For this new state Richet coined 
the term anaphylaxis, without protection. 

Soon, however, Arthus demonstrated that the same phenomenon occurs when 
the substance injected is in no way primarily toxic. Horse serum is an example. 

It was but natural that the new Ehrlich side chain theory should be utilized 
in an attempt to explain this curious phenomenon. It had been used sueccess- 
fully in promoting an understanding of the basie processes of immunity. The 
terms antigen, antibody, free receptors, sessile receptors and complement were 
well understood. Victor C. Vaughan who had been carrying on extensive in- 
vestigations in bacterial immunity, found that animals could be sensitized to 
bacterial proteins as well as to the proteins of horse serum, egg white, ete. 
Similar conclusions were reached by Rosenau and Anderson. Prior to this, 
major interest in bacteria had dealt with problems of immunity. Vaughan 
suggested (1907) that anaphylaxis and immunity both depended upon the same 
fundamental process. This theory is now generally accepted. The terminology 
of immunity was applied to that of allergy. 

Reaction site is in the tissues.—Harly theories were based on the assump- 
tion that the reaction between antigen and antibody takes place in the blood 
stream. Soon, however, convincing evidence was produced that the site of re- 
action is in or on the tissue cells themselves. Thus the humoral theory was sup- 
planted by the cellular theory. 

Friedemann and Otto as well as Doerr and Russ showed that in the process 
of passive sensitization, in which the blood of a sensitized guinea pig is trans- 
ferred into a normal nonsensitive guinea pig, the latter does not become sensitized 
until after an interval of at least four hours. Indeed twenty-four to forty-eight 
hours must elapse before maximum passive sensitization has been accomplished. 
This interval is presumably required for the antibodies to become firmly attached 
to the tissue eells. 

Doerr further showed that the intensity of passive sensitization inereased 
as the passively transferred antibodies progressively disappeared from the blood 
stream. The highest degree of reactivity appeared when the injected antibody 
was nearly entirely out of the blood. 

Manwaring bled actively sensitized dogs, replacing the blood with that 
from nonallergic dogs, finding that even though the antibodies were thus re- 
moved from circulation the animals remained as highly sensitized as pre- 
viously. 

Schultz (1910) washed strips of sensitized intestinal smooth musele free 
from blood, after which he found that contact with the specific antigen caused 
an anaphylactic response, with museular contraction, Dale improved upon the 
Schultz technic, developing the uterine strip method which has sinee beeome 
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routine procedure in the study of sensitization. He, too, found that these tissue 
cells when freed from blood are still capable of reacting anaphylactically. 

These were the fundamental observations which gave convincing evidence 
of the cellular site of the anaphylactic reaction. 

‘Circulating antibodies confer protection, immunity.—Weil (1911) found 

that sensitized guinea pigs could be partially protected against anaphylactic 
shock by the preliminary injection of large amounts of immune blood just prior 
to reinjection of the antigen. Presumably the reinjected antigen came in 
contact with and was neutralized by the circulating antibodies which had not 
yet become fixed to tissue cells. 
"These and similar observations have been the basis for the concept that if 
an antigen is introduced into the blood stream, in the absence of protective 
circulating antibodies, the antigen will combine with the sessile antibodies at- 
tached to the sensitized tissue cells, thereby damaging the cells and producing 
an anaphylactic reaction; but that if there are free antibodies in the blood, 
the antigen will first combine with them, a process which obviously protects the 
tissue cells. The former reaction is that of anaphylaxis, the latter that of im- 
munity. 

Nature of antibodies.—Heidelberger and Pedersen (1937) state that anti- 
bodies are actually modified serum protein. The electrophoretic properties of 
antibodies as shown by Tiselius and Kabat (1939) identify them as modified 
globulin in the so-called gamma globulin fraction. Some antibodies have a 
molecular weight very close to that of the serum globulins, while others may be 
very much larger. Buchner’s theory of antibody formation has been abandoned. 
Breinl and Haurowitz (1930) suggested that, under the influence of the antigen, 
the globulin was so modified that it reacted with the antigen on subsequent meet- 
ing. Pauling (1940) believes that the antigen so modifies the end groups of 
the globulin molecule that they can specifically react with the antigen when the 
end groups break off and are free. Sabin (1939), using a red dye, found it 
entering the macrophages. These cells produce a wavy surface film which is east 
off and which she believes may be modified by the antigen which entered the cell, 
and this modified surface film is antibody elobulin. 

None of these theories is entirely satisfactory, and none is generally accepted. 

Site of the reaction.—Unfortunately the process is not so simple as the 
side-chain theory would indicate. There is much more not known econcern- 
ing the mechanism of anaphylaxis than is known. One fact which seems 
to be definitely established is that the reaction is cellular, in the tissues 
rather than in the blood stream. Even today there is no certainty as to 
what tissue cells are involved, whether it is a general reaction affecting 
many organs or tissues, or whether a special type of cell is involved.. Consider- 
able evidence, however, points to the cells of the reticulo-endothelial system, 
especially those of the liver, as playing an important role. Furthermore, there 
is no unanimity as to what oceurs to the cells during the reaction. Some believe 
that the reaction occurs on the surface, others that it is intracellular. Some be- 
lieve that the reaction is chemical, with the liberation of a specific poison, others 
feel that it is physical, associated with colloid changes on the cell surface. 

The reticulo-endothelial system has been mentioned as a possible site of the 
reaction. This system ean be rendered partially inactive by the vital injection of 
India ink or trypan blue, substanees which are selectively taken up by the cells. 
With the system thus blocked, it has been shown that antibodies are produced 
in smaller quantities and that the intensity of the anaphylactie reaction is 
diminished, 
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Increased capillary permeability.—The endothelial cells of the capillaries 
certainly participate in the reaction, although here as in the reticulo-endothelial 
system we cannot conclude that evidence of participation is necessarily evidence 
that this is the site of the fundamental reaction. The allergic response is ac- 
companied by increased capillary permeability, sometimes of high degree. Thus 
Manwaring found that perfusion of the isolated lune from a sensitized animal, 
with solution containing the antigen, resulted in such increased capillary 
permeability that 75 per cent of the perfusate was lost in its passage through 
the lungs, being diverted through the hyperpermeable capillary cells into the 
lung tissues and spaces. 


Smooth muscle spasm.—The other striking reaction is that of smooth 
muscle spasm, The localization of the anaphylactic reaction in guinea pig, 
rabbit, and dog is the bronchial musculature, the pulmonary circulation, and 
the hepatic veins, respectively, and is dependent upon the localization of 
smooth muscle in these tissues. The Schultz-Dale reaction using intestinal or 
uterine strip illustrates this reaction. 


Liver.—Manwaring concludes from his studies of anaphylaxis in dogs 
that the liver plays an important part and suggests that the antigen stimulates 
the liver cells to react with it, with the formation of an anaphylatoxin-like sub- 
stance which, earried through the blood, produces the other changes in the 
capillaries and smooth muscle. 





Broh-Kahn and Mirsky (1937) have shown that removal of the liver, spleen 
and other abdominal viscera in guinea pigs will not prevent anaphylactic shock 
on subsequent reinjection of the antigen. 


In short, there is experimental evidence indicating that these four groups of 
tissues play a part in the allergic response (capillaries, reticulo-endothelium, 
smooth muscle, liver) but there is no certainty as to just what part each plays 
or whether their responses are primary or secondary. 


Physical theories.—One of the most generally stressed reasons for the con- 
sideration of a physical theory is the rapidity of the response. Anaphylactie 
shock in human beings as in animals is often very prompt, but it is especially 
in the uterine strip procedure that it is seen to be almost instantaneous, the 
uterine muscle contracting promptly upon contact with the antigen. Pro- 
tagonists of the physical theory maintain that if a chemical poison were at work, 
there should be more of a lag between the contact and response, due to the time 
required for penetration of the cells. The physical theories involve colloid 
chemical changes, usually considered as being on the cell surface, thereby 
disrupting normal cell processes. An early suggestion was that of precipitation 
of some substance on the cell surfaces. This might be considered analogous 
with the precipitin reaction, an immunologic phenomenon which may i ob- 
served in vitro. Deposition of fibrin upon the cells has been suggested. Colloid 
changes in ferments and antiferments have been suggested. 

Wells states, ‘‘The fact that slight disturbances in the equilibrium of plasma 
colloids render them highly toxie is an outstanding fact, and it becomes easily 
understandable that a similar alteration in colloidal equilibrium path ~ o 
protoplasm may produce equally profound intoxication of ee 7 Rep 
present there is a growing tendency to seek an explanation of anaphylaxis 
domain of colloidal chemistry.”’ 
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Chemical theories.—There have been many theories of the chemical fac- 
tors responsible for the reaction, including Friedberger’s anaphylatoxin; Vietor 
Vaughan’s protein poison; Dale and Laidlaw’s histamin. The most recent is 
that of Sir Thomas Lewis who suggests the formation within the tissues of a 
toxie histamine-like substance, designated H-substance. This is based on his 
study of the formation of urticarial wheals. A histamine-like substance may be 
extracted from such reacting tissues, which produées contraction of the uterine 
strip and other responses similar to those caused by histamin. He conceives of 
the antigen as reacting with tissue cells, with the resultant production by the 
cells of H-substance which, when liberated, irritates the capillary vessels with 
resultant increased capillary permeability. 

Discussion.— While we remain ignorant of the actual physical or chemical 
processes at work in the production of anaphylactic shock, the evidence favors 
the conelusion that the reaction takes place in or on the tissue cells themselves ; 
that four groups of tissues play a particularly important part, the reticulo- 
endothelial system, the capillaries, smooth muscle, and the liver; that we do 
not know whether the reaction of any or all of these tissues is primary or 
secondary; and that the bulk of evidence indicates that the poison responsible 
for the reaction is formed within the body, due to physical or chemical changes 
in some constituents of the serum or cells themselves, rather than from the break- 
down of the antigen with consequent liberation of some poisonous substance 
contained in the antigen. 

If we are to assume that clinical allergy and experimental anaphylaxis have 
a common pathologic basis, observations and theories of the nature of ana- 
phylaxis are applicable to the study of clinical allergy. Fortunately, although 
the mechanism of experimental anaphylaxis is incompletely understood, the 
phenomena of it are a matter of record. So many of these facts have been 
studied that the clinician can proceed with reasonable assurance, knowing how 
his patient will in all probability react to a stated allergenic exposure. At the 
present stage we know much more about what an allergen does than how it 
does it. 

Progress in clinical allergy has been based upon knowledge of the phenomena 
of experimental anaphylaxis. We have hurdled the hiatus of a complete ex- 
planation. It may be long, indeed, before the complete explanation is made. 
On the other hand it may develop that a clearer understanding of the facts of 
clinical allergy may furnish the clue which, when applied in experimental work, 
will bring us nearer to an explanation. 


CHAPTER IV 
EXPERIMENTAL ANAPHYLAXIS AND CLINICAL ALLERGY 


Points of Dissimilarity 


This branch of medicine is an outgrowth of certain unique laboratory ob- 
servations grouped under the general heading of experimental anaphylaxis. At 
first only hay fever and asthma, together with reactions that occasionally occur 
after the administration of therapeutic serum, were classed as anaphylactic 
or allergic. Soon urticaria was added to the list, followed shortly by food allergy 
and gradually by a number of other symptom complexes. 

Some very competent investigators, led by Coea, seriously questioned the 
identity of experimental anaphylaxis with clinical allergy, insisting that the two 
could not be basically the same. The three chief reasons propounded were that 
experimental anaphylaxis is an antigen-antibody reaction, while antibodies are 
usually not shown to be present in clinical allergy; human allergy is an 
hereditary manifestation transmitted from parent to offspring in accordance 
with Mendelian law, while experimental anaphylaxis cannot be transmitted 
except passively from mother to fetus and then only in the one generation ; 
animals may be experimentally sensitized with great facility, while it is difficult, 
almost impossible, to sensitize human beings intentionally. 

The interesting feature of this development is the paradox introduced 
by the reversal of the usual method of study. It has been many years since 
Roger Bacon and William Harvey first applied the experimental method. Since 
then it has been responsible, more than all other procedures, for advance in 
medical science. Given a certain human disease complex, be it cardiovascular, 
nephritis, diabetes, poliomyelitis, or what not, a more intimate understanding 
of its pathogenesis, pathology and, eventually, treatment is reached if we can 
reproduce the disease or a disease very much like it in animals. | Once this has 
been accomplished, we are in a position to proceed with studies which cannot be 
made on human beings. Dogs are rendered diabetic, monkeys are infected 
with the virus of poliomyelitis, guinea pigs are made tuberculous and rabbits 
are rendered nephritic. Subsequent studies have added much to our knowledge 
of these diseases. Rarely is experimental pathology produced entirely similar 
to that of the human disease, but it is sufficiently like it to facilitate productive 
research. Analogies are recognized and conclusions drawn. Differences are 
understood as due to the difference between natural processes and experimental 
procedure. 

In allergy the situation has been reversed. Animal experimental work 
preceded clinical recognition. This is readily understood since allergy a8 pee 
know it today is not limited to a single organ or tissue but involves a variety 
of tissues throughout the body. Furthermore the pathologie changes are chiefly 
transient, reversible, quite different from those irreversible structural changes 
in organs and tissues which may be studied at leisure postmortem. Had the 
allergic response been limited to one organ and accompanied by Leia ath 
structural changes, experimental studies would undoubtedly long since have heen 
applied, 
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A curious, heretofore unrecognized, laboratory phenomenon had been studied 
long before the suggestion was made that a series of clinical symptoms might be 
based upon a similar etiology. It spite of the fact that the major portion of 
our recent progress in clinical allergy has been based upon its analogy with 
experimental anaphylaxis, some investigators deny a relationship, chiefly, I be- 
lieve, because they are so much more conscious of the dissimilarities than of 
the obvious similarities. 


Points of Similarity 


What have we derived from experimental anaphylaxis that has been of use 
in clinical allergy? 

First is the character of the anaphylactic reaction in animals, which through 
its similarity to certain human disease manifestations of unknown causation 
first suggested the possibility that the latter were due to a phenomenon com- 
parable to anaphylaxis. The importance of smooth muscle spasm in anaphylaxis, 
as described in the bronchospasm of anaphylactic guinea pigs by Auer and 
Lewis (1910), has its counterpart in many phases of the clinical allergic picture. 
This justified the suspicion that asthma might be a similar manifestation but 
could scarcely be used as a logical argument for the inclusion of mucous colitis, 
urticaria, migraine and eczema. 
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Fig. 4.—John Auer, of New York, whose demonstrati ; : j 
: : Aue 8 Ve . : 5 stration that bronchial 
important part of the picture of anaphylactic death in guinea pigs led Meltzer 
asthma may be an anaphylactic disease. cas 


spasm is an 
to suggest that 


The observation by Schultz (1910) that intestinal muscle, and by Dale 
(1913) that uterine muscle of guinea pigs responds, with contraction, to contact 
with the sensitizing agent, suggested the possibility that smooth muscle alinteke! 
tion elsewhere in the body than in the bronchioles might color the picture. 

Anaphylaxis in different animal species.—It was then found that different 
animals react differently. 

Auer, Coca, Arilia and others have shown that in rabbits the site of loeal 
anaphylactic response is in the pulmonary circulation. In these animals - 
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contrast to guinea pigs, the lungs are collapsed at autopsy and there is evidence 
ot an increased resistance to blood flow through the pulmonary cireuit. Death 
is due to right cardiac failure secondary to this pulmonary obstruction. Here, 
the smooth muscle spasm occurs in the blood vessels of the lungs. 

The original investigations of Richet and Portier (1902) were made on the 
dog. The pathologie physiology in this animal is altogether different from that 
of the guinea pig or rabbit, consisting of pronounced drop in blood pressure, 
extreme engorgement of the liver and splanchnic vessels, increased capillary 
permeability, and heart block. Simonds and Brandes (1924) find unusually 
large amounts of smooth muscle in the hepatic veins of dogs and believe that the 
picture of shock in these animals is the result of inereased pressure in the 
hepatic veins caused by contraction of the smooth muscle of its walls. 

Kabler and Sherwood (1933) observed that in the anaphylactie cat the 
blood pressure falls, temperature becomes subnormal, pulse rate is slowed, 
and there is an increased intraintestinal pressure, suggesting smooth muscle 
spasm in the intestines. At the same time the kidney volume is decreased, sug- 
gesting constriction of the renal blood vessels. 

The reaction in the rat is similar to that in the dog (Crocker and Parker, 
1924). 

The muscle of the heart appears to play a part in frog anaphylaxis. Fried- 
berger and ‘Mita (1911) reported a slowing of the heart. Goodner (1926) 
found evidence of local sensitization in the organ. Exposure of the sensitized 
excised heart to the antigen was followed by an abrupt fall in amplitude and 
some decrease in rate of the heart beat. Wilcox and Andrus (1938) showed a 
reduction in the rate of flow through the coronary vessels of the isolated guinea 
pig heart, following exposure to the antigen. ; 

A local response occurs in the heart in turtles, consisting of bradycardia, 
prolonged diastole, decrease in amplitude, cardiae engorgement, the response 
resembling that which follows vagus stimulation (Sherwood and Downs, 1928). 

In chickens there ,is pronounced slowing of the heart, with final cessation 
in diastole (Sherwood, 1928). In pigeons the reaction occurs in the smooth 
muscle of the crop (Hanzlik, 1927). In the horse and in cattle the anaphylactic 
response is chiefly intestinal, with diarrhea. Urticaria has been described as part 
of the experimental picture in the horse, cow and the monkey. A preliminary in- 
crease in blood pressure is observed in the guinea pig and the rabbit. This is fol- 
lowed by a pronounced fall. Prolonged clotting time has been observed in the 
guinea pig, dog and rabbit. Leukopenia occurs in the euinea pig, dog, rabbit and 
pigeon. Pronounced increased capillary permeability with resulting edema oc- 
curs in most animals. 

Eagle et al. (1937) find that the delayed coagulation in anaphylactic rabbits 
and dogs is associated with increase in blood antithrombin. The antithrombic 
activity increased 100 times above normal. Fibrinogen content of the plasma 
was not significantly affected. The platelet count was decreased but not enough 
to delay coagulation. 

Doerr found the guinea pig the animal by | is 
anaphylaxis. Man was considerably less reactive, but even SO ei ayia 
pig in degree. Other animals in order were rabbits, sheep, Bouts, as : He 
pigeons. Dogs and mice are very resistant. The hearts of cold-blooded animals 
such as the frog react readily to anaphylaxis. Les 

Functional pathology of allergy. The two most striking cao 
of the anaphylactic picture in all animals are smooth muscle spasm pets 
creased capillary permeability. In the three animals that have been most exten- 
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sively studied, the guinea pig, rabbit and dog, there are anatomical differences 
which explain in part at least the differing responses. In the guinea pig the 
musculature of the bronchioles is especially well developed. In the rabbit there 
is a similar prominent development in the musculature of the pulmonary artery, 
while in the dog the same picture is observed in the hepatic vessels. 

From the studies of experimental anaphylaxis in different animals we see 
evidence that the response may occur in almost any organ of the body, especially 
where there is smooth muscle. Since this includes the vasculature it implies 
almost the entire body. There is experimental evidence of involvement of the 
bronchi, the pulmonary circulation, the liver and portal cirewation, the stomach, 
intestines, kidney, bladder, skin, the heart, blood pressure, and even constituents 
of the blood. An analogous condition has been described in the laboratory 
for practically every clinical allergic manifestation. Even epilepsy has found its 
experimental counterpart in the work of Davidoff and Kopeloff. These authors, 
using dogs, introduced the antigen (horse serum or egg white) onto the surface 
of the brain in collodion saes, or injected it directly into the brain tissue through 
a previously prepared trephine opening. This represented the sensitizing con- 
tact. The second contact was accomplished intravenously after thé usual in- 
terval. Following the intravenous injection, convulsive seizures occurred, on 
the side opposite to that side of the brain which had been locally sensitized. 
Control animals which had received intracerebral injections of saline or the 
application against the brain substance of collodion saes containing saline failed 
to react. This evidence strongly suggests the oecurrence of local cerebral 
anaphylaxis, at least in the dog. 

Treatment, antianaphylaxis, desensitization.—Experimental anaphylaxis 
has therefore made possible an understanding of the pathological physiology in 
the different manifestations of clinieal allergy. Laboratory research likewise 
provided the key to successful therapy. 

Rosenau and Anderson, as well as Otto, in their early work (1906) observed 
the phenomenon which was later termed anti-anaphylaxis by Besredka and Stein- 
hardt. If a sensitized animal is given a sublethal reinjection of antigen, he will 
react, but will recover. Thereafter, for a varying period, further injections of 
the antigen will produce no symptoms. The sensitized animal appears to have 
been desensitized. 

If a much smaller first reinjection is given to a sensitized animal the de- 
sensitization may not be complete. The animal will react to the second reinjec- 
tion, but more mildly. The animal which appears to be most completely desensi- 
tized is the one which received the large desensitizing dose, more nearly ap- 
proaching a lethal one. This procedure is indeed that which was first employed 
by Noon and has since come into general use in allergic desensitization. It is 
true that clinically, desensitization is rarely as complete or effective as it may 
be in experimental animals, due to the fact that great caution must be used in 
avoiding too near an approach to the lethal dose. Instead of a single desensi- 
tizing injection, the safer clinical procedure consists then in repeated injections 
of gradually increasing amounts of the antigen or allergen. This may be done 
slowly as in preseasonal pollen desensitization or much more rapidly, as in the 
procedure of desensitization to horse serum. The more rapidly the dose of 
antigen is increased, the greater is the danger of systemic reaction, 

It seems probable that if one were able without danger to inject a single 
large sublethal dose, clinical desensitization would be more complete and relief 
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consequently more effective. Some confirmation is seen in the occasional patient 
who unexpectedly develops a constitutional reaction. Not infrequently such a 
person, developing a reaction just prior to or during the hay fever season, will 
remain free from symptoms throughout the remainder of the season even though 
no further treatment be given. Although such therapy may be more efficacious, 
it cannot be recommended because of the hazard involved. 

We are accustomed to speak of desensitization in clinical allergy as well as 
In experimental anaphylaxis. Since, as has just been brought out, a complete 
State of antianaphylaxis or desensitization is rarely brought about clinically, a 
much more appropriate term would be that suggested by Cooke, hyposensitiza- 
tion. Under any circumstance we are not actually desensitizing. Although the 
experimental animal or the human subject is for a time less responsive he is 
still sensitized. 

Clinical allergy in terms of Ehrlich’s side-chain theory.—In the present 
ternanology of immunity and anaphylaxis, a person is immunized against an 
antigen when there is an abundance of free antibodies in the blood which will 
combine with the reinjected or reintroduced antigen, thus protecting the living 
cells against it. When, however, the antibodies are not free in the blood but 
are attached to the living cells, and when in this position they combine with the 
antigen, damage results. Theoretically the anaphylactic or allergic state would 
be one in which there is an insufficiency of free antibodies. The introduction 
of large quantities of antigen in a sensitized individual results in damage to such 
a large number of tissue cells due to union with the antigen through the attached 
antibody that serious or fatal symptoms ensue. If, however, the outcome is not 
fatal, a large proportion of the attached antibodies will have been neutralized 
by the first antigen injection. A second injection will then cause little or no re- 
action. 

It appears that damage due to contact of a living cell with antigen stimu- 
lates the former to the production of more antibodies. Crude analogies are the 
tadpole which replaces a destroyed tail with two new ones, or shrubbery which 
erows more abundantly, with more branches after trimming. Therefore, the 
antianaphylactie animal or the hyposensitized human being is nonreactive but is 
actually in the process of producing more antibodies and is therefore still sensi- 
tized, If the theory is correct one would not expect desensitization ever to be 
permanent. Perennial pollen therapy was suggested with the idea that it would 
eventually desensitize completely. Antibodies would eventually be exhausted, 
completely used up. We have employed perennial pollen hyposensitization in a 
laree number of individuals. While it has certain advantages over other meth- 
ods, I do not feel that one of them is that of permanent desensitization. | I have 
seen persons who after three or four years of perennial treatment have been able 
to 20 as lone as four. or five years without further hyposensitization, but I can- 
not say that I have seen a single patient who was permanently and completely 
cured, with negative skin reactions and negative passive transfer. . x. 

One objection raised against the acceptance of a basie identity betw een 
clinieal allergy and experimental anaphylaxis has been the observation that 
after clinical hyposensitization the reactive bodies still appear free in the cireu- 
This, however, as Zinsser remarks, does not preclude the posst- 
Indeed, one may expect, as 
ance of free anti- 


lating blood. 
bility that sessile antibodies have been neutralized. 
u reaction following neutralization, a resulting superabund 
While the side-chain theory enables one to 
one should not consider that it is the proved 
(1936) concludes from his investigation that 


bodies or reagins in the blood. 
visualize a possible type of response, 
explanation. Jor examole. Morris 
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‘‘antianaphylaxis is a state of refractoriness which is due neither to excess of 
circulating antibody nor to antibody depletion, but is the result of secondary 
changes the nature of which is still not definitely established. 
The fact that desensitization reduces the reactive capacity of the individual 
presents strong analogy to experimental anaphylaxis and forms another link 


connecting the laboratory phenomenon with the clinical. 
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Passive sensitization. Nicolle (1907) observed that if the blood of a rabbit 
sensitized to horse serum was introduced into a nonsensitized rabbit, the latter 
became sensitized to horse serum. Here was a passive transfer of the anaphy- 
lactic state. This opened an important field, since studies of passively sensitized 
animals have established in great measure the fact that sensitization is cellular 
rather than humoral. 

This phenomenon has its clinical analogue, first described by Ramirez in the 
transfusion of a patient with pernicious anemia from a donor sensitized to horse 
serum. Subsequently the recipient, driving behind horses, for the first time 
developed asthma. Frugoni injected serum from an asthmatic, allergie to 
rabbit hair, into a child. The following day the child experienced an attack of 
rhinitis following contact with rabbits. While this phenomenon of massive 
passive transfer has not been observed often, several cases have been reported. 


We find another analogy in the well-known Prausnitz-Kiistner reaction, 
in which serum from a sensitized individual is introduced into the skin of a 
nonallergic, thereby rendering a small area in the region of the inoculation 
allergic to the particular allergen. Here again there appears to be a short period 
necessary for fixation of antibody or reagin. This passive sensitization usually 
persists for three or four weeks. 

The Arthus phenomenon.~—Arthus (1903) observed that if horse serum 
is repeatedly injected subcutaneously into rabbits, an explosive anaphylactic 
reaction does not occur, but an edema appears at the site of the later injections 
with infiltration which may progress to abscess and even gangrene. For a time 
this was puzzling, since a similar phenomenon could not be produced in other 
animals. However, this was soon shown to be due to certain differences between 
the animals. 

Fuinea pigs are much more susceptible to the production of acute anaphy- 
laxis than are rabbits. Rabbits have a much higher concentration of antibodies 
in the blood. This suggests that the preponderance of antibodies in guinea pigs 
is in or upon the cells themselves. The abundance of circulating precipitin or 
antibody in rabbits in great measure protects these latter against acute shock. 


The Arthus phenomenon demonstrated the possibility of chronic or pro- 
longed manifestations associated with allergy. As the writer pointed out in 
1924, this gives some experimental basis to the inclusion of such chronic allergies 
as eczema. As a matter of fact typical examples of the Arthus phenomenon 
are rarely observed in clinical medicine. Probably the commonest is that seen 
in the course of rabies immunization in which after several injections local in- 
filtration sometimes occurs around the sites of inoculation. 

Ross’ ease (1934) might well be an example of the Arthus phenomenon. 
A young child who a year previously had received diphtheria ieee es 
had a scalp injury for which tetanus antitoxin was given. Three days as 
he developed symptoms which may have been due to serum sickness but So closel} 
resembled those of scarlet fever that the attending physician eave him an intra- 
eluteal injection of scarlet fever streptococcus antitoxin. ie . 
| Although the rash cleared up in a few hours the injection site became in- 
durated and erythematous. Within six days the skin and subeutaneous mei 
of the entire thigh, hip and abdomen were involved in a huge necrotic slough- 
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ie iaioneh a few other similar cases have been reported, physicians rarely 
io horse serum just when a patient is suffermg trom 
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basis. A man convaleseine from typhoid fever was given an injection of typhoid 
vaccine. This was followed in a few hours by tremendous edema of the entire 
arm which lasted for several days but did not progress to necrosis. 

‘Abell and Schenk (1938) have studied the living blood vessels and eapil- 
laries in rabbit ears, findine that local contact with an allergen to which the 
animal was sensitized (horse serum) was followed by slowing of the blood stream, 
accumulation of leukocytes in the capillaries where they adhered to the wall, 
sometimes forming such large clumps as to produce minute emboli. This may 
well explain the blood leukopenia which accompanies the allergic reaction. With 
long-continued local contact, thrombosis and necrosis occurred, microscopically 
resembling the picture seen in the Arthus phenomenon. 

Bacterial allergy.—Rosenau and Anderson (1907) produced anaphylactic 
reaction with extracts from colon, tubercle, anthrax and typhoid bacilli. Subse- 
quent investigations by a number of authors have shown that sensitization to 
bacteria is a true anaphylactic phenomenon. The work of Avery and his asso- 
ciates (1923) demonstrating a specific pneumococeus polysaccharide and the 
part which it plays in the specificity of the anaphylactic reaction, places this 
bacterium and probably the others in the hapten group of antigens. 

The tuberculin reaction, a delayed positive skin reaction, was described by 
Robert Koch in 1882. This appears to rest on a.somewhat different basis from 
that of simple sensitization to bacterial protein, since Baldwin in 1910 showed 
that infection is a necessary prerequisite to its development. There is evidence 
that it is associated with sensitization to decomposition products arising from 
the foeal inflammatory areas. 


Animals can be sensitized to bacterial vaccines. Attempts to apply this 
in the clinical allergies, with the demonstration of clear cut prompt skin re- 
actions similar to those seen with pollen, have not been altogether successful. 

By analogy one would not expect to obtain promptly positive skin reac- 
tions to bacteria which are growing within the body, to which one is constantly 
exposed. One would expect a rather delayed or ‘‘Arthus type’’ of phenomenon. 
The positive reactions to bacterial substance used in allergic diagnosis are 
usually of the delayed type. To me, the picture is clearer if we consider the 
tuberculin reaction as analogous to the Arthus phenomenon. With this con- 
cept, we would assume an identity in the basic mechanism of the prompt experi- 
mental anaphylactic reaction to bacteria, and the tuberculin type. An animal 
not infected with tuberculosis would be more likely to give a prompt anaphy- 


lactic response than one which is constantly being hyposensitized to the germ 
substance. 


One possible trouble in reproducing clear-cut evidence of bacterial allerey in 
man lies in the difficulty in preparing unchanged antigen. In experiments on 
animals we inject a vaccine. The same material is used for reinjection. When 
it comes to the study of man we obtain cultures, grow them artifie ially, kill them 
by heat or chemicals, prepare the completed vaccine and use this for testing. 
Obviously this is not the same substance that was origin: uly removed from 
its souree in man. If we could produce a test material which is absolutely 
identical with the original, the results might be ree The recently de- 
veloped method of sterilizing vaccines by grinding in a ball mill until each 
bacterium is broken up, without the use of heat or ene preservative, 
come nearer to producing the native substanee. Even so the 
grown upon an artificial medium whieh in all probability h: 
change which might be detected by immunologie methods. 
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CHAPTER V 


DISCUSSION OF OBJECTIONS TO AN ASSUMED IDENTITY 
BETWEEN EXPERIMENTAL ANAPHYLAXIS AND 
CLINICAL ALLERGY 


In the preceding chapter we have briefly reviewed the more important 
phases of experimental anaphylaxis which find their counterpart in clinical 
allergy. They cover a surprisingly wide field of the latter. However, certain 
objections have been raised against the assumption of an identical basis. The 
outstanding points are the following: 


1. Experimental anaphylaxis has been proved to be an antigen-antibody 
phenomenon. The presence of antibodies may be demonstrated by precipitin ex- 
periments. The predominant evidence would indicate that antibody is either 
identical with precipitin or occurs in the blood in proportionate quantities, so 
that the measurement of precipitin may be taken as the measurement of anti- 
body. Antibodies of the precipitin type are not usually seen in the clinical 
allergies. It is, therefore, argued that clinical allergy is not an antigen-antibody 
phenomenon. 

2. While laboratory animals may be sensitized with ease, it has appeared 
very difficult, indeed, almost impossible, to sensitize man intentionally. 

3. Sensitization in animals is an acquired phenomenon, transmitted from 
parent to offspring only as a passive state. On the other hand clinical allergy 
appears to be a clearly demarcated hereditary ailment. 

4. While the laboratory phenomenon requires a preliminary or sensitizing 
exposure and a subsequent or shocking one, it would appear that often in man 
a first or sensitizing contact cannot be demonstrated and may not have existed. 
There are allergic persons who appear to have experienced their symptoms on 
first contact with the allergenic material. 

Much additional knowledge has been acquired since Coca, who has made 
numerous most valuable contributions to clinical allergy, first expressed his 
conviction that the two phenomena were not based upon a common etiology. 
The facts which appear to me to negate the arguments contra listed above may 
be summarized as follows. 

Antibodies versus reagins.—The absence of antibodies in the blood of 
human allergies, at least insofar as our present methods can demonstrate, 
is granted. That there is some sort of antibody in the blood is demonstrated by 
the phenomenon of passive transfer by the Prausnitz-Kustner method. The 
designation reagin has been proposed by Coea in recognition of their presence and 
to emphasize that they are probably different from the antibodies of laboratory 
animals. In other words, there is something in the blood with which we can 
produce passive transfer in human beings. It cannot be identified by precipitin 
tests nor by complement fixation reactions, 

Doerr and Russ found that the ability of serum to transfer anaphylaxis 
passively is proportionate to its precipitin content. However, as stated by 
Seegal, it is sometimes possible to transfer sensitization with serum in which 
no precipitin can be demonstrated. It may, therefore, be that the antibody 
responsible for the transfer of anaphylaxis is not a precipitin, but some substance 
whieh usually increases in amount in the serum of immunized animals cone) 
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dentally with the precipitin. Matsumoto has observed that in guinea pigs 
precipitins may persist in organs and tissues long after they have completely 
disappeared from the blood. According to the prevailing hypothesis of anaphy- 
laxis, the reaction is cellular rather than humoral, and the presence of tissue 
antibodies is therefore of much greater importance than that of antibodies in 
the blood serum. Until recently the demonstration of tissue antibodies has been 
difficult or impossible. MKhorazo, however, has recently prepared practically pure 
tissue juice by breaking up the individual cells under high pressure. Seegal 
and Seegal have demonstrated cytoplasmic antibodies in such tissues. They 
found, further, that typhoid agglutinin existed in the tissues in from two to 
four times its concentration in the blood. Occasionally they even demonstrated 
agelutinins in the tissues when none at all were demonstrable in the blood. 

Zinsser gives a number of reasons for considering the existence or nonexist- 
ence of antibodies an unimportant part of the discussion. 

‘*It must be remembered that both anaphylaxis and the human atopies or idiosyncrasies 
are cellular reactions, the circulating anti-substances being merely expressions of the cellular 
condition and not necessarily present in the serum at all times, It is a well-known fact that 
even in true anaphylaxis an animal may be highly sensitive without containing demonstrable 
antibodies in its blood. Indeed, in the early days of anaphylactic investigation most ob- 
servers failed to find antibodies in the serum of sensitized guinea pigs, although this serum was 
often capable of passive transmission; and only isolated observers such as Nicolle and Abt 
at first found evidences of the presence of antibodies by the delicate measure of complement 
fixation. 

‘‘In regard to the failure of precipitation when reagin is added to its antigen this argu- 
ment does not carry much weight, since we know that in order to precipitate there must be a 
reasonably high concentration of antibodies in a serum, much higher than is necessary for 
anaphylactic sensitization, for instance. Also, we know from the recent development of toxin- 
antitoxin precipitations that the chemical and physical nature of the antigen may offer difti- 
culties of obtaining the visible precipitate (which is purely a secondary colloidal phenomenon), 
except under special conditions involving modified temperatures, ete. 

‘*It is quite apparent, therefore, that although we cannot at the present time identify 
reagins with the well-known antibodies, yet there are many points of close similarity and they 
must be regarded as specific reaction bodies to a sensitizing antigenic substance, and in this 
sense the ‘atopies’ in which a known antigen is involved must be regarded as dependent upon 
an immunological mechanism, which it is wise for purposes of clearness to classify separately, 
but which in principle is not fundamentally different from anaphylaxis, except insofar as the 
anaphylactic responses of man are characteristic and different from those of other species, 
as are those of guinea pigs, rabbits, dogs, ete.’ 

Harrison (1934) and Caulfeild et al. (1937) sensitized monkeys and guinea 
pigs with pollen extract to which potassium alum had been added. They find 
that serum from such sensitized pigs contains sensitizing antibodies (reagins) 
which appear to be identical with those present in the serum of man. Guinea 
pig serum introduced into human skin with the Prausnitz-Kiistner technic 
caused an identical type of passive sensitization. The antibody responded to 
manipulation as does human antibody, being neutralized in the antibody absorp- 
tion test. Serum mixed with ragweed antigen and subsequently transferred 
no longer sensitized skin sites. Pollen sensitization in the rhesus monkey re- 
sembled natural sensitization In man in that (1) the skin of both can be pas- 
sively sensitized by sera of sensitized animals or man; (2) the skin of both gives 
positive reactions during active or spontaneous sensitization; (3) the sera of 
both contain skin sensitizing antibody. 

The transmission of allergy.—Symptoms on first exposure, Although the 
early work on the transmission of anaphylaxis from parent to offspr 
done with guinea pigs indicated that only passive sensitization was transmitted, 
a state which was lost by the offspring after the lapse of a month or more, the 
more recent work which has been carried through, especially by Ratner and his 
associates, explains the apparent difference between the phenomena in euinea 
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pigs and human beings. The key to the situation is to be found in the structure 
of the placenta. There are four main types of placenta in which one, two fives 
or four cell partitions separate maternal and fetal blood. The placenta of pigs 
has four separating layers, that of the ruminants three, while man and ae 
rodents have only one layer of cells separating the two circulations. It would 
appear that the thicker-layered placentas allow passage of antibodies but not of 
antigens, while the single-layered placenta allows passage both of antibodies and 
of antigen, thereby permitting active as well as passive sensitization. 





Fig. 6.—Pioneers in clinical allergy. Leonard Noon and John Freeman, of London, in 1911 
first reported successful desensitization in pollinosis, using the principles of allergy. 


Ratner presented indirect proof of the transmission of active sensitization 
in his study of families in which the expectant mother overindulged in certain 
foods, such as chocolate, and in which the offspring experienced allergic symp- 
toms definitely on first contact with that particular substance. This would 
suggest an active sensitization in utero. 

Bell and Eriksson were unable to demonstrate the direct transmission of 
allergy from mother to offspring. They studied allergic mothers with positive 
skin reactions. They obtained blood from the umbilical cords of newborn 
babies before they had been put to the breast. The skin of the recipient was 
passively sensitized with the infant’s blood. These test sites were then inocu- 
lated with those allergens to which the mother had been proved allergic by 
passive transfer. In no case did they demonstrate transfer of sensitiveness from 
mother to offspring. The same was true of blood obtained from the infants 
several days later, after they had been put to the breast. Within the limits of 
the experiment we may say that although the mother’s blood contained reagins, 
the infant’s blood did not contain reagins to the same substances. 

The work of Donnally demonstrating the passage of foreign food proteins 
through the mother’s body and milk, into the intestinal tract of the nursing in- 
fant, demonstrates another way in which one could be made allergic, later appear- 


ing to manifest symptoms on first contact, 
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Finally there can be no doubt that man can be actively sensitized through 
an intact intestinal tract, through the respiratory tract or even through the skin. 
In such eases, however, it is not usual for the allergic symptom to appear to 
come on first exposure. Usually there is a history of previous exposure, or 
prolonged exposure. 

The predominant evidence today indicates that inheritance plays a very 
definite role in the allergic predisposition. However, there is evidence that this 
may also be true for animals. Not all laboratory specimens are sensitized with 
equal ease, even among the animals of the same species. The manufacturers 
of antitoxins know this, for their experience is that all horses are not equally 
suitable for antitoxin production. So far as I know no studies have been made 
through several generations of laboratory animals to determine the inheritance 
of ease of sensitization. 

The difficulty of experimentally sensitizing humans.—When Coca ex- 
pressed his opinion of a fundamental difference between the laboratory and 
clinical phenomena, from the available evidence the conclusion was practically 
mandatory that animals could be sensitized with ease, human beings only with 
greatest difficulty. There was one exception at that time, sensitization to horse 
serum. Coca did not accept serum sickness in the general class of clinical allergy. 

Investigators found no difficulty in sensitizing guinea pigs to horse serum 
or egg albumin or rabbits to dog serum, but one could not sensitize man to pollen 
extract or to orris root. Although a few cases of anaphylactie reaction have been 
reported following the therapeutic use of milk injections, when one considers 
how many human beings must have been injected with milk during the heyday 
of the popularity of this procedure, one must agree that it is difficult to sensitize 
man to ecow’s milk. 

However, as investigations proceeded it became obvious that there are 
allergens to which animals cannot be easily sensitized and there are others to 
which man may be sensitized with great ease. Wells and Osborne (1911) found 
that continuous feeding of a vegetable protein to guinea pigs rendered them 
immune to this protein so that they were unable to sensitize them to it. Wells 
found that young guinea pigs bred from mothers fed on oats could be shown to 
be highly sensitized to oats, when this food was eliminated from their diet. If 
they continued to feed on oats they acquired immunity thereto. This suggests 
the possibility that continued contact with a protein or other allergenic sub- 
stance may tend to produce a desensitization or else interferes with the develop- 
ment of active sensitization. . 

We have said that man was not made allergie to pollen extract. It was 
similarly shown that it was difficult to sensitize animals to pollen extract. This 
is a substance in the natural environment of man or animal with which contact 
is prolonged. The same is true with regard to milk mentioned above. 

These observations formed the basis for the suggestion made by the writer 
that man or animal may become sensitized with relative ease to a substance with 
which he comes into only occasional contact, while, with certain exceptions to 
be outlined, it is difficult to sensitize him to substances which appear frequently 
in his internal environment. 

We were fortunate that the earliest observations leading to the study of 
anaphylaxis were made following the injection of horse serum into guinea pigs 
or sea anemone extract into dogs. Studies were continued with ego albumin. 
These were substances with which the animals came into little, if any, eontact. 
If the original work on euinea pigs had been done with lettuee, carrots or some 
other constituent of their diet, the observations would have been far different, 
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The same should hold for man. There should be difficulty in sensitizing 
him to articles whieh oceur normally and regularly in his diet. It is true that 
frankly allergic persons are predisposed to sensitization to such articles 
as wheat, egg and milk, but they are the highly allergic and represent those in 
whom there has been a rather complete breakdown of the allergy-resisting 
mechanism. Leaving this group aside, the hypothesis holds. 

Let us take by contrast a substance with which man does not usually come 
in contact, namely, horse serum. Anaphylaxis due to horse serum as contained 
in diphtheria antitoxin was one of the earliest manifestations of allergy in man, 
resulting from parenteral injections. The majority of persons who receive 
therapeutic horse serum develop serum sickness, thus evidencing sensitization. 
A serum which contains toxin in addition to the antitoxin is even more prone 
to produce human sensitization than is normal horse serum. Hooker found that 
62 of 96 persons who had previously received toxin-antitoxin gave positive skin 
reactions to horse serum. Gordon and Creswell found that 74 per cent of in- 
dividuals receiving serum, who had previously received toxin-antitoxin, gave 
reactions to the serum injections. Tuft found that 28 per cent of children re- 
ceiving diphtheria toxin-antitoxin became allergic to horse serum. 

Jones and Mote found no difficulty in sensitizing humans to rabbit serum. 
Simon and Rackemann experienced similar success with guinea pig serum, 
whether administered through the skin or applied to the nasal mucosa. 

These evidences of induced human sensitization are to be contrasted with 
the observations of Brunner, who found that he could not easily sensitize in- 
dividuals to pollen extract or to orris root even after repeated injections. On 
the other hand he sensitized to ascaris extract with no difficulty. 

It would appear that the nature of the antigen or allergen plays a part. 
The average person or animal may be sensitized more easily to a foreign protein 
or substance with which he establishes only occasional contact than to one to 
which the contact is relatively more constant. This fact appears to hold both 
for man and animals. 


The nonantigenic nature of many allergens.—Just as early experiments 
on anaphylactic animals happened to be done with substances which were 
decidedly foreign to the animals and their environment, also it happened that 
the most startling manifestations of experimental anaphylaxis were those ob- 
served following the use of substances which contained protein. For a long 
time it appeared as though protein in some form was the only anaphylactogentc 
substance, so much so, that Victor Vaughan suggested the term protein polson- 
ine for the phenomenon. So conclusive did the evidence appear to be that the 
antigen must be protein, that all of the early theories were built upon this 
conception. “We became so accustomed to think of this as a protein reaction that 
any observation suggesting other possible antigens, such as the early observations 
of Jobling and Petersen that lipoids might be antigenic, was immediately 
thrown out as being ‘‘not in the picture.’ 

This applied to the laboratory investigations of other possible allergens el 
on the clinical side we were soon forced to recognize that certain of the ee 
could produce symptoms which are indistinguishable from allergy due be a 
tein. These, incidentally, were drugs which were not at all related to protein. 
| of drug idiosynerasy was that by Jadassohn. 
was clinical allergy, apparently due to what 
Now. for the first time in the history 
As T have brought out previ- 





The first systematic study 
Here was a new problem. Here 
was considered a nonallergenic substance. 
of allergy the investigative picture was reversed. 
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ously, laboratory investigation antedated clinical recognition. But when study 
of clinical allergy had reached the drug idiosynerasies, clinical recognition ante- 
dated laboratory investigation. It was but natural that attempts should be made 
to reconcile the apparent inconsistencies of drug allergy. The fact that these in- 
consistencies do appear to have been reconciled, and with those methods which 
have been employed in the study of experimental anaphylaxis, creates yet an- 
other indirect argument for a basic identity between the clinical and the labora- 
tory subjects. 

We have seen that Wolff-Kisner first suggested that hay fever might be an 
anaphylactic phenomenon. It was he also who first presented a possible recon- 
ciliation of drug idiosynerasy with the prevailing concept of protein sensitization. 
He suggested that the drug after its entrance into the body might form a com- 
pound with the body protein or serum protein, thus forming a new substance 
(drug-protein) which was still protein but acted as a foreign protein. 

Iodine compounds had been recognized as frequent causes of drug idio- 
synerasy. Obermayer and Pick iodized proteins, obtaining antigens which on 
animal inoculation, produced antibodies specifie for any iodized antigen, but 
not for the original protein. This field of investigation was continued by Land- 
steiner, whose investigations through the last twenty years appear to have thor- 
oughly elarified the problem. 

Haptens.—Nonprotein substances which may be combined with protein 
material to form a new antigen are now called haptens. They are also termed 
partial antigens. THaptens, whether they be simple drugs or complex compounds 
like the specific soluble carbohydrate of the pneumococeus, when combined with 
protein form a new protein which is specifically antigenic. However, most 
haptens can also cause reactions in a sensitized animal even in the absence of the 
combining protein. Haptens cannot produce sensitization, but once sensitization 
has been produced by the combined hapten-protein, the hapten alone may pro- 
duce allergic reaction. 

Some of the crossed reactions among haptens are interesting. Doerr, for 
example, described cases of iodoform sensitization in which the persons also 
reacted to bromoform. The specifie hapten then was not the entire molecule of 
iodoform but the methyl radicle which also occurs in bromoform. One some- 
times sees crossed reactions between haptens, in a very limited field. Thus 
among the quinine derivatives levorotatory alkaloids, such as ethylhydro- 
cupreine and cinchonidine cross reacted while the dextrorotatory isomers, 
quinidine and ecinchonine did not. 

Landsteiner and van der Scheer (1936) found striking specificity in 
artificial compound-antigens containing aliphatie chains. Sueceinie acid caused 
specific sensitization which did not inelude malonie or elutarie acid. These 
latter differ only in that they contain one less and one more carbon atom re- 
spectively. 

Much of Landsteiner’s work has been with diazonium compounds which are 
coupled to proteins by a procedure similar to that followed in- synthesizing 
common azo dyes. He has shown (1936) that the antibodies of an animal sensi. 
tized to the azo-protein complex will react with the simple chemical so that 
later exposure to the chemical-protein complex will fail to produce a reaction, 
This is demonstrated in the precipitation test. Eagle, Smith and Vickers (1936) 
demonstrated an actual chemical combination between antibody and hapten, 
confirming the work of Landsteiner. Landsteiner points out that although there 
is not yet direct evidence for the presence of antibodies in drug allergy, the exist- 
ence of some sort of antibodies, perhaps in or on the cells, has not been disproved, 
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Landsteiner and van der Scheer (1938) have established by the Schultz- 
Dale technic that haptens ean cause anaphylactic reaction even though not con- 
Jugated with protein. Guinea pigs were sensitized to certain azo dye-protein 
combinations. Sensitized uterine strips, free of blood were then exposed to the 
azo dye, free from its protein combination. Typical allergic response resulted. 

With the concept of haptens we are still in the position of being able to 
reconcile clinical allergy with protein anaphylaxis. Now we come to two new 
groups of allergens, those represented by rhus toxicodendron and the tremendous 
variety of substances, organie and inorganic, which may be responsible for 
contact dermatitis. Here, again, we are dealing with substances which are often 
nonprotein, but, in contrast to the classical drug idiosyncrasies, substances 
which do not have an opportunity to penetrate deeply to combine with blood 
protein, thus forming a new compound. We are dealing instead, with items 
which cause symptoms merely from contact with the skin. Even here there is 
no need for a change in interpretation of the response. The reaction is almost 
always a local one and we must bear in mind that the fundamental basis of 
anaphylaxis or allergy is that of combination of the antigenic substance with 
sessile receptors attached to the tissue cells. Here it may well and probably 
will, eventually, be demonstrated that the combination of allergenic substance 
(hapten) with the antibody takes place directly in the locality affected on or in 
the tissue cells. 

Landsteiner and Jacobs (1936) sensitized guinea pigs to parachlorobenzoy]l 
chloride by endermal injection, then found that these animals reacted positively 
to patch tests and, with anaphylactic shock, to intravenous administration. In 
this way they demonstrated that a single allergenic excitant could produce either 
contact dermatitis or classical anaphylaxis, thereby strongly indicating a basic 
identity in the two reactive mechanisms. 

Thus, we are able to cover all phases of differences except that of physical 
allergy. We shall have more to say of this later, in an effort to reconcile physical 
allergy as well. 

Discussion—We have seen that there are many factors which explain the 
difference between clinical allergy and experimental anaphylaxis. One of the 
most important has been the fact that different types of animals react differently. 
We have seen this in the usual experimental animals such as rabbits, eats, dogs 
and guinea pigs. Apparent differences in human beings are no greater than 
are some of the apparent differences between the dog and the gue Rie An- 
other reason for apparent discrepancies has been the fact that different types 
of allergens have been used. As mentioned above, the use of a wider variety of 
allergens has explained this. 

Yet another cause for apparent discrepancy is the fact that allergy in 
human beings tends to be much more localized to certain tissues or organs, less 
generalized than in experimental animals. This, of course, Is a { actor ae 
conditions of the experiment. With animals we have no hesitaney in giving 
tremendous doses that will produce systemic reactions, not at all ad 
to the normal or therapeutic exposures that occur in man. When Saeco 
through mistake or otherwise, tremendous exposures are given to Ta ttadl 
systemic explosive manifestations appear, analogous to those in carta S. different 
more, we do have evidence of local reactions in animals, occurring 1n . 
animals at different points of election. 
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The idea that allergy and experimental anaphylaxis are basically the same 
is held by a number of experimental immunologists. Zinsser, especially, has 
discussed the subject at great length and has always maintained an identity. 
Kolmer has expressed himself likewise and the recent treatises on im- 
munology by Gay and his associates and by Sherwood express the same view. 
Bronfenbrenner has recently presented his reasons for accepting a common basis. 

A large number of the writings on clinical allergy have, however, expressed 
the opposite viewpoint. [or this reason it has seemed advisable to present the 
discussion in considerable detail in this chapter. I agree with Zinsser who has 
very succinctly summarized his viewpoint in the following paragraphs: 


‘*For these reasons and other less decisive arguments discussed in the text, we have no 
hesitation in expressing the belief that anaphylaxis to proteins in animals, and all the forms of 
human idiosynerasy are basically related in mechanism—depending upon a cellular reaction 
between a whole or partial antigen and a specific sessile antibody or reagin, which has been 
developed as a result of previous contact or sensitization, We believe that the important dif- 
ferences between the two forms of hypersensitiveness are largely due to physiological dif- 
ferences between animals and man and, to some extent, to the fact that dietetic and other 
habits of the human race are fat more varied and stretch over much longer periods than 
those of animals. The acquisition of some forms of idiosyncrasy seems to require repeated 
exposure over more years than compose the lives of most laboratory animals. 

‘*There are still gaps in the chain of complete identification, but there seems to us 
much safer ground at the present time than there was five years ago, to repeat the statement 
we made then that the fundamental physiological principles of hypersensitiveness are the same 
throughout, and were it not for the confusion of nomenclature which this would involve, we 
would like to speak of Anaphylaxis of Animals and Anaphylaxis of Man, i.e., the idio- 
syncrasies. ’?* 


—_—_.. 


“Resistance to Infectious Diseases, The Macmillan Co., New York, 1931 


CHAPTER VI 
TERMINOLOGY 


Up to this point the nomenclature of allergy has been used with the assump- 

tion that the reader is well acquainted with the significance of the terms em- 
ployed. It is desirable to designate the use to which certain terms will be ap- 
plied, terms which have been used with widely differing significances by various 
writers. It is regrettable that in the development of this new subject each 
investigator has suggested interpretations of his own coinage. Asa consequence 
we have many words originally intended to signify essentially the same thing. 
Some have accepted the terms as originally defined while others have adopted 
them, but given them different significance. Some confusion has resulted. 


Anaphylaxis.—This was the term suggested by Richet to explain the 
newly observed laboratory phenomenon. In its original designation it was 
fallacious, since Richet believed that he was dealine with a primarily toxie sub- 
stance similar to that of the stinging nettle, to which the animal was naturally 
immune. The first injection removed this protective immunity, thereby render- 
ing the animal susceptible to the naturally poisonous action of the original ex- 
tract. As a matter of fact, Richet’s dogs did not become more susceptible to the 
urticating substance but developed an entirely new sensitization to the specific 
tissue protein. There was no destruction of protection in the sense that Richet 
intended to signify. To this extent the term anaphylaxis (without protection) 
was a misnomer. 

However, I would disagree with those writers who insist that it is still a 
misnomer. If we consider the word in terms of the present-day conception of 
antigen-antibody immunity, it is altogether appropriate. A state of immunity 
exists when there is,an abundance of free antibodies in the blood. <A state of 
sensitization exists when these antibodies are sessile, attached to the living cells. 
Free, circulating antibodies afford protection. In anaphylaxis this protection 
is lacking. There is an absence of protection in anaphylaxis although not in the 
sense which Richet intended. 

In France anaphylaxie is still the term used to designate clinical allergy, al- 
though allergie also appears in the French literature. Elsewhere allergy has 
in great measure replaced it. 

Present significance.—In this volume we shall use the term anaphylaxis 
in two circumstances. 

1. It is well to have available a term with which to designate the experi- 
mental research which antedated and postdated recognition of clinical allergy, 
work which received its first major impetus from the investigations of Richet and 
his associates. The word suggested by him appears to be still appropriate for the 
designation of the laboratory investigations in this field and to distinguish be- 
tween them and the clinical phenomena. 

2 The one clinical manifestation which most closely resembles the outstand- 
ing feature of experimental anaphylaxis is the occasional constitutional reaction 
or allergic shock which oceurs following exposure to an unusually large quantity 
or overdosage of allergen. It seems appropriate to continue to eall this anaphy- 
lactic shock. It is the one clinical manifestation which is practically indistin- 
guishable from the classical laboratory phenomenon. 
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Allergy.—Introduced in 1906 by Pirquet, this word like anaphylaxis is no 
longer used with the significance which was first attached to it by its author. The 
term, proposed by Pirquet, meaning altered energy, altered activity or altered 
reactivity, is merely descriptive and requires the adoption of no single theory. 
It does no more than express a fact. This is clearly an advantage over ana- 
phylaxis which bound its originator to a theory. 


POISONS AND POISONING 





EXPERIMENTAL CLINICAL 


Primarily harmful to all living matter 


True poisons Inorganic (acids, alkali, mercury,etc) True poisons 
Organic (acids, alkaloids, ated 


Primarily harmful unless 
previously digested 


Snake venom 
Toxins Arachnid yenom Toxins 
Insect venom 
Bacterial toxin 
Vegetable toxin 
(abrin, ricin) 








Primarily harmless but may become 
harmful to "changed" tissues 







Anaphylaxis Idiosyncrasy 
ALLERGY 
Protein poisoning Serum disease 
Anaphylaxis (antigen-antibody ) Atopy (reagen-reagin) 
Haptens Drug and bacterial allergy 
Tuberculin-type allergy Bacterial allergy 
Arthus phenomenon Allergic hepatitis 
arsphenamine, 
cinchophen 
Periarteritis 
nodosa (2?) etc, 
Dermatitis venenata type : Contact allergy 
H-substance Physical allergy 
Fig. 7.—The writer’s concept of the parallelism between experime : rlaxis 
related phenomena, and clinical allergy. Like all atentien daprammatis Draconis 
not above criticism on certain minor points, but should serve its purpose as a vehicle tor 


general orientation. 


Although Pirquet used the term to signify an altered capacity for re- 
action, in his writings he expressed the belief that an antigen-antibody reaction 
was the basis of the phenomenon. Doerr extended the originator’s definition 
to include all forms of changed reactivity, irrespective of whether an antigen- 
antibody reaction could be demonstrated. Coca has given a different inter- 
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pretation to the term. He classifies as anaphylactic those phenomena in which 
an antigen-antibody reaction is demonstrated, and as allergic those in which 
there is no demonstrable antigen-antibody reaction. 


Allergy appears to be the most appropriate descriptive term for all of the 
phenomena which we are discussing, both experimental and clinical. It has 
several advantages: (1) brevity; (2) it is already in wide use; (3) by its 
use one avoids the possible confusion that may arise from adapting a term which 
is used at the same time with other significance. An example of the latter is 
the term sensitization. There is a growine tendency to apply the term allergy 
to the clinical phenomena; anaphylaxis to the experimental. I prefer to consider 
experimental anaphylaxis as a subdivision of the broad subject, allergy. This 
adds emphasis to the idea that the laboratory phenomena are special manifesta- 
tions of the same state. 


Protein poisoning, proposed by Victor Vaughan, was an appropriate term 
as long as it appeared that anaphylaxis or allergy could be manifested only 
against foreign protein. The hapten theory made it still possible to include 
reactions to nonorganie substances such as arsphenamine, quinine, aspirin, iodine 
when introduced into the body, as phenomena of protein sensitization or protein 
poisoning. But if we are to include in the clinical allergies contact dermatitis 
to such various substances as the heavy metals and synthetic chemicals, protein 
poisoning is no longer a sufficiently inclusive term, though we might. still 
hypothesize a combining of the foreign substance with the protein of tissue cells. 


Atopy.—This term, proposed by Coca to designate what are commonly 
known as the clinical allergies in which reagin can be demonstrated (see below), 
commits the user to no special theory. The word merely means ‘‘strange dis- 
ease.’’ Obviously in its interpretation it is even less definitive than allergy. If 
the term allergy is to be used, as recommended by the writer, as a general de- 
seriptive term for the entire class of phenomena, it would facilitate discussion 
to employ some other terms to designate special subdivisions. Atopy will be 
used in this volume, in the sense originally proposed by Coca, to indicate that 
eroup of allergic phenomena in which a reagin mechanism ean be demonstrated 
(by passive transfer of sensitization), but not in the sense that it indicates 
a fundamental difference from the other branches of allergy. Atopic eczema 
can thus be differentiated from contact eczema. Serum disease, classed sepa- 
rately by Coca, becomes atopic in my interpretation. One may even speak of 
atopic allergy. 

Sensitization I do not know who first suggested the term sensitization, 
but I suspect it was borrowed from the terminology of photography where an 
emulsion of silver salts is acted upon by certain chemicals which sensitize the 
silver, so that when the latter is subsequently exposed to light it undergoes 
chemical changes or reaction. The photographic film is sensitized and the 
material used in the process is spoken of as the sensitizer. By analogy we may 
speak of the allergen or antigen as being the sensitizing agent. The body is 
then sensitized to further contact with the same agent. There is some objection 
to the term, particularly that it is used with a different significance in photog- 
raphy. However, it is fairly appropriate, has come into very general use, and, 
more important, it provides a verb for the nomenclature of allergy which is not 
too long and which is not likely to be acoustically confused with other words. 
It is easier to speak of sensitizing or desensitizing an animal, than of allergizing 
or anaphylactizing. 
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Hypersensitiveness.—This is clearly a misnomer and it is to be regretted 
that it has been used widely. The word is redundant. A person or animal 
either is sensitive or is not (using this in the significance of sensitized). The 
prefix hyper is, therefore, unnecessary. Sensitive or sensitiveness 1S an ae 
happy selection since it is used with a different significance, even within t 1e 
field of medicine. The prefix hyper may be objected to not only because 1t 1s 
redundant but because it expresses only a change of degree or intensity. © 

Behring and Kitashima, who originally introduced the term hypersensitive- 
ness in 1901, utilized it for another than its present significance. They had 
found on immunizing an animal to tetanus toxin that it died in convulsions not- 
withstanding the fact that the blood serum was richly charged with antitoxin. 
They explained this by assuming the existence of a condition of ‘‘hypersensitive- 
ness’? to the forin. They were dealing with a primarily poisonous substance 
to which the animal was naturally sensitive and they visualized an increase 
of this natural sensitiveness, a change in degree or intensity. In its original 
significance, therefore, the term was entirely appropriate. In Germany where 
it was originated, it is still the term of choice in the discussions of allergy. 
The German literature employs the word Ueberempfindlichkeit. In Otto’s first 
publications on anaphylaxis (1906) on ‘‘Das Theobald Smithsehe Phaenomen der 
Serumueberempfindlichkeit,’’ he adopted Behring’s term, although applying it in 
a different significance. Possibly he was influenced by Richet’s notion that 
the antigen itself must be primarily toxie or by the fact that the phenomenon 
accompanied diphtheria toxin standardization. Despite its rather wide usage, 
especially by those who have had much contact with the German literature, the 
writer feels that the term hypersensitiveness is unnecessary, inappropriate, and 
would be better avoided. 

Antigen-antibody.— An antigen is a substance which when introduced 
into the body causes or generates the production of antibodies. An antibody 
conversely is a substance which theoretically works against the antigen. Com- 
bination of serum which contains antibodies with the antigen will under suitable 
conditions result in the formation of a precipitate. A precursor of the pre- 
cipitate, present in solution in the blood, is termed precipitin. Although there 
are exceptions as we’have seen in the preceding discussion, usually the precipitin 
content of serum parallels the antibody content. It has therefore become 
customary to speak of an antigen-antibody combination or reaction as having 
been demonstrated only when the precipitin reaction is positive. In the 
terminology of immunity, precipitin corresponds to antibody while precipitin- 
ogen corresponds to antigen, 

Allergen.—Many or most substances which produce allergic reactions in 
human beings, when mixed with the serum from the specifically sensitized 
individual under what presumably should be ideal conditions, fail to cause the 
formation of a precipitate. This raised doubt as to whether we were dealing 
with a true antigen-antibody reaction. The probability is that the mechanism is 
the same with allergens as with antigens, but it seems advisable to retain the two 
terms as a means of distinguishing two types of allergens, one of whieh ean 
readily be shown in the laboratory to. cause antibodies; while the other does not 
appear to cause the production of antibodies according to the usual laboratory 
teehnie. 

Atopen.— This, suggested by Coea and rather widely used in essentially 
the same significance as allergen, obviously is derived from the word 


atopy. In 
accordance with the writer 


Ss terminology, allergens may be antigens or atopens. 
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Reagin.—Although antibodies cannot be demonstrated by precipitin test 
for the majority of clinical allergens, there is something in the blood which 
does react with the allergen. This is demonstrated by the passive transfer 
phenomenon of Prausnitz and Kiistner. If blood from the sensitized person is 
introduced into the skin of a nonsensitized recipient the latter area becomes 
locally sensitized toward the particular allergen. This can be proven by sub- 
sequent skin testing with the allergen at that point. A positive skin reaction 
results. Control tests on other portions of the skin, not passively sensitized, re- 
main negative. Obviously something was transferred in the blood. Since it is 
not characteristically a precipitin, Coca has suggested the term reagin. This 
seems to be a very desirable term indicating an as yet unidentified and un- 
isolated substance which reacts with the allergen or antigen. Presumably it is 
the same as antibody but this has not been clearly proved. 


Shock organ, shock tissue.—The anaphylactic reaction in different species 
of anifmals manifests itself predominantly in different organs or tissues, depend- 
ing upon the animal. This is likewise and especially true of humans in whom 
quite a number of different organs or tissues may react. In one person the skin 
may be the site of reaction, in another the bronchi, and in still another the 
intestinal tract. Furthermore, the location of the allergic manifestation may 
vary at different times in the same individual. One allergen may always cause 
migraine in a certain person while another in the same person always produces 
diarrhea. Finally one allergen may at different times produce local mani- 
festations in different tissues of the same individual. Doerr introduced the 
term ‘‘shock organ’’ to indicate the organs or tissues in which the allergic 
manifestation appeared. The term has come into wide clinical use since its 
recommendation in clinical allergy by Coca. In hay fever the shock organ or 
tissue is the mucous membrane of the nose. In urticaria or eczema it is the skin. 
It may be the heart, the circulatory system or some part of it, the liver (espe- 
cially in the dog) or some other organ or tissue. 

The fact that in one individual certain allergens may always affect one 
shock tissue while others as consistently affect another, suggests the possibility 
that sensitization may be a local phenomenon only in certain tissues of the body, 
equally as well as a general phenomenon. The fact that one person may always 
react in one shock tissue such as the bronchi while another reacts equally 
consistently only in the skin, also points in this direction. The specificity of 
sensitization in shock tissues is illustrated in the experience of one man who 
in the springtime always developed asthma without hay fever due to grass pollen 
and in the late summer had ragweed hay fever but no asthma. 

Briefly the shock tissue designates the site of the allergic manifestation. 

Idiosyncrasy.—This is probably the oldest of all of the terms used to 
express the general sense of the allergic response. It was nm eeneral use long 
before the phenomena of anaphylaxis were first observed, and employed more 
especially in connection with the conditions which today we know as drug and 
food allergy. Its derivation from the Greek fits quite well into the picture. The 
first portion signifies one’s own, one ’s particular, one’s peculiar, the second por- 
tion, a mixing together. Chemieally, a mixing together represents a reaction, 
more loosely a response. Idiosynerasy may, therefore, be fairly literally trans- 
lated as w response or reaction peculiar to the individual. Interpreted in this 
way there is surprisingly little difference, literally, between the significance ol 
the word allergy and that of idiosynerasy. 
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For this reason the term seems to the author entirely appropriate in dis- 
cussions of allergy. Undoubtedly the greater part of those clinical reactions 
which have been designated as food idiosynerasy are probably allergic. 

Hyperergy.—This term has been proposed by the writer as indicating an 
increased sensitiveness or reaction capacity to a foreign substance, for example 
drugs. There are persons who react much more strongly to the usual dose of 
atropin or belladonna than do the majority. The person who, with the normal 
dose, develops an excessively dry mouth, possibly dilatation of the pupils and 
even, rarely, atropin convulsions, is hyperergic to atropin. He reacts m the 
normal way but overreacts. A person who after taking atropin reacts with 
urticaria or vasomotor rhinitis reacts in an altered manner and is allergic. 

The person who sunburns extremely easily is hyperergic to the actinic rays. 
The one who, following similar exposure, reacts with urticaria is allergic. The 
person who reacts in a normal manner but more easily or more intensely is 
hyperergic. The term implies increased reactivity. To me this is the logical 
significance of the term hypersensitiveness and it would be in this sense that I 
would prefer to use the latter, but since it has been used so widely as a synonym 
for allergy or anaphylaxis, it would seem more rational to avoid its use alto- 
gether, substituting another equally appropriate term. 

We may speak of normergy as a normal response to internal or external en- 
vironmental factors, whether they be food, infection, drugs, chemical or physical 
factors. Allergy represents an abnormal response to environmental factors. 


Summary.—Summarizing this discussion of terminology, we shall use the 
word allergy as a general designation for the phenomena under discussion ; 
anaphylaxis in eonnection with experimental work but more particularly with 
the reaction phase of experimental work and, in clinical allergy, in connection 
with shock; sensitization as being appropriate in discussion both of experimental 
and elinical subjects; atopy as indicating clinical allergy when reagin par- 
ticipates in the reaction; and rdiosyncrasy as practically synonymous with 
allergy but applied more particularly in allergy to foods. It is well not to use 
the term idiosynerasy with regard to drugs since, in the past, discussions of drug 
idiosynerasy have failed to distinguish between allergy and hyperergy. 


PART II 


THE GENERAL CHARACTERISTICS OF CLINICAL 
ALLERGY 


Idiosyncrasy is indeed to a large extent nothing but 
diathesis brought to a point. It is peculiarity of con- 
stitution in some one particular feature developed to 
a height which at first sight seems inexplicable and 
possibly almost absurd. It is individuality run mad. 
We must keep in mind that it is by no means always 

s the isolated phenomenon which at first sight it ap- 
pears. For one man who rises to the height of pe- 
culiarity which deserves the name miser, there are a 
thousand in whom the quality of thriftiness is de- 
veloped in various degrees beyond what is praise- 
worthy. The miser is only the thrifty man developed 
m great excess. So it is with the relations between 
diathesis and idiosyncrasy ; for one person who cannot 
take the smallest dose of quinine there are thousands 
who betray wnusual susceptibility to the drug and 
many of them in high degree. Here, I think, we gain 
an insight into the ways in which idiosyncrasies pos- 
sibly take their origin. They are diatheses, or parts 
of diatheses, developed, intensified, and specialized by 
hereditary transmission. 


— JONATHAN HuTCHINSON 


CHAPTER VII 
THE ALLERGIC DISEASES 


The manifestations of allergy are more varied than those of any other 
disease, due chiefly to the wide distribution of the shock tissues. The earlier 
diseases were put into this category because of their resemblance to anaphylac- 
tic phenomena. Later, maladies such as migraine and gastrointestinal allergy 
were included chiefly because of association with, or points of resemblance to, 
the earlier more outspoken allergic diseases. The resemblance appeared in 
such factors as periodicity; attacks following exposure to specific substances, 
with relief on avoidance; and the absence of demonstrable organic etiology or 
pathologie changes. Still more recently diseases have been added to the 
group because of one or more points in common in the pathologic picture. 
The local eosinophilia of periarteritis nodosa and the positive skin reaction in 
tobacco angina serve as examples. Tinally some diseases have been placed 
in this category, not because of any resemblance but because allergy ae 
the best explanation available at the present time. An example of this is 
found in agranulocytosis. 
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Early in the study, diseases were added because of points of resemblance. 
Nowadays they are added more particularly beeause of success in finding a 
normally ‘‘nonpathogenie’’ etiologic factor whose removal results in disap- 
pearance of the symptoms and whose reexhibition causes a return. 

Cooke’s postulates.—At present it is considered hazardous to assign an 
allergic etiology to a disease manifestation unless the etiologic agent can be 
proved. Early in the development of clinical allergy Robert A. Cooke 
formulated a series of postulates to be fulfilled before a substance may be 
deemed acceptable as an allergic etiologic agent : 





1. Sensitization must.be demonstrated by one of the following: 


a. A positive local reaction, cutaneous or ophthalmie. 

b. The original allergic manifestation must be artificially reproduced 
at will on introduction of the substance, either inhaled, ingested or 
subeutaneously injeeted. 


2. It must be shown that the individual has come into contact in some 
way with the suspected substance in order to permit it to act as an etiologic 
factor. 

These postulates are broadly acceptable, although it should be borne in 
mind that l-a often cannot be demonstrated. This is especially true in drug 
allergy, often also in food allergy. Sometimes inhalant allergens fail to give 
reactions either on the skin or conjunctiva but do when introduced directly 
on to the mucous membrane of the nose. 

It would be well also to enlarge slightly on 1-b. The words ‘‘at will’’ 
might be taken to imply that whenever the observer wishes to reproduce the 
manifestation he must be able to do so. This is not always true. This latter 
statement holds probably with all allergenic substances, but in my experience, 
especially so with foods. One may be specifically sensitized to a food and 
yet have the experience of eating it at times with impunity. This is one of 
the difficulties in the study of food allergy. As a specifie instance, a man is 
allergic to mushroom as demonstrated by experience (resulting diarrhea) and 
the presence of a positive skin reaction. Sometimes after eating mushrooms 
he experiences a sudden diarrhea. At other times he eats them with no re- 
sulting ill effect. On the latter occasions he is still allergic and he may even 
have ingested as large a quantity as, or more than, on other occasions when he 
has had symptoms. He is, however, temporarily better balanced in his re- 
active capacity. To describe this condition I have suggested the term bal- 
anced allergic state, or allergic equilibrium. 

As another instance, a man experiences attacks of migraine at rare inter- 
vals. He never develops his illness except after eatine shrimp. But for each 
time that the ingestion of shrimp is followed by migraine, there are on an 
average twelve to fifteen times when he eats this seafood with impunity. 

This phenomenon sometimes makes the demonstration ‘‘at will’ difficult. 


First Diseases Recognized 


rhe first allergic manifestation recognized as such was that of anaphylae- 
tie shock following therapeutic administration of antitoxins and serums. 
Next in point of time was the description in 1905 by Von Pirquet and Schick 
of serum disease or serum sickness. 

Wolff-Kisner (1906) suegested that hay fever may be an anaphylactic 


manifestation. In 1911 Noon and Freeman proved the allergic etiology of sea- 
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sonal asthma and hay fever. This was not the first time that pollen treatment 
had been attempted. We have mentioned the work of Dunbar with pollantin 
and Weichardt with graminol. Curtis (1900) had attempted the administra- 
tion of ragweed extract hypodermieally, later orally. Seheppegrell, another 
American, had applied dried pollen to the nasal mucosa. However. all had 
been unsuceessful in achieving relief. 

The next clinical phenomenon which came under scrutiny as a possible 
allergic reaction appears to have been drug idiosynerasy. We have already 
mentioned the careful studies on the subject by Jadassohn, the suggestion by 
Wolff-Eisner that sensitization might be playing a part and the extensive 
laboratory investigations started by Obermeyer and Pick and more especially 
of Landsteiner, demonstrating that native protein may be chemically combined 
with other substances such as iodine and azo compounds to form new proteins, 
against which experimental animals react specifically, while failing to react to 
the original protein with which the chemical was combined. 





Fig. §8.—Pioneer contributors to our knowledge of drug and serum allergy. ; 
i i 4 rork srmatitis nenata an 
Joseph Jadassohn (left), of Zurich, did much early work on dermatitis venenata an¢ 
inaugurated the patch test. i 
Alfred Wolff-Lisner, of Berlin, among other vagal cic a ald pea ag aa one teers ee 
crasy may be a manifestation of anaphylaxis. This concept was iater verified by a} 
and Pick and by Landsteiner. 


Schloss in 1912 described cases of food idiosynerasy in terms of food 
allergy. The symptomatology in his series included urticaria, angioneurotic 
edema and eczema. At the same time Laroche, Richet and St. Girons were 
making similar observations in France. Re 

Just as observation of the bronchial pathology of anaphylaxis in guinea 
pigs, deseribed by Auer and Lewis, initiated the idea that asthma on ae 
an anaphylactic phenomenon, so the study of serum sickness wy various 
manifestations suggested other possible anaphylactic or allergic symptoms. 
In this way urticaria, acute gastrointestinal reactions and subacute jomt man- 


ifestations came under suspicion. 
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We have seen that Wolff-Kisner first suggested that hay fever might be 
allergic, and that drug idiosynerasy might be explained in terms of an- 
aphylaxis. It was he, also, who suggested in 1907 that urticaria might be due 
to sensitization to a foreign albumin or similar substance. 


Rosenau and Anderson first demonstrated the possibility of sensitization 
through the intestinal tract. Harhest communieations on food idiosynerasy 
as a probable allergic phenomenon. are said to have been those by Horwitz on 
eee white and Hutinel on milk in 1908. Doerr was among the firsi., He 
quoted the observations of Shofield on a case of egg sensitization. The pa- 
tient, a boy of 13, experienced urticaria and asthma following ingestion of 
the smallest quantity of egg. Doerr, himself, was allergic to egg aS was 
Richet. 

Doerr’s article appeared in 1909. Early communications on the subject 
of food allergy following this were those of Barbier (allergy to milk, 1910), 
Castaigne and Gouraud (1916). Schloss, an American, described allergy to 
ege white, oatmeal and nut and first applied the method of skin testing. The 
European reports which preceded the work of Schloss dealt with study of 
sensitization to foods by clinical observation but did not include the newly 
developing method of skin testing. 


Early monograph.—One of the earliest monographs, possibly the earliest, 
on clinical allergy appeared in 1913, by Minet and Leclereq. It is interesting 
to study this small volume since in it one can find a listing of those clinical 
diseases which up to that time had been considered possibly anaphylactic or 
allergic. In it we find twelve pages devoted to serum sickness, nine to gastro- 
intestinal allergy, two to drug idiosynerasy, two to echinococeus sensitization, 
and one paragraph each to bronchial asthma, seasonal asthma, cancer and 
eclampsia. One sentence each is devoted to angioneurotie edema, eyelic vom- 
iting, epilepsy and arthritis. Anaphylactie shock is covered in a page and 
a half. In spite of the small number of pages devoted to these clinical man- 
ifestations, the monograph is 94 pages long, being devoted otherwise to bae- 
terial allergy, medicolegal aspects of anaphylaxis, ete. 

Allergy in echinococecus infection as described by Minet and. Leclereq 
is interesting, first, because of its apparently clear-cut anaphylactic nature 
and second, because this type of infection is becoming rare and we shall 
probably be seeing it less as time goes on. 


Following exploratory puncture of a hydatid eyst or following a spon- 
taneous rupture a sudden acute reaction may oceur, almost indistinguishable 
from acute anaphylactic shock. The patient experiences more or less gen- 
eralized pruritus with or without urticaria, hyperpyrexia, pallor and sweat, 
occasionally even convulsions. Rarely there is a sudden death. 

The reaction follows the absorption of fluid from the hydatid eyst into 
the circulation. This same fluid is nontoxie to animals unless they have pre- 
viously been sensitized to it. 

It is especially interesting that during surgical operation under general 
anesthesia, the spilling of hydatid cyst fluid does not cause reaction. It was 
shown early in the days of experimental anaphylaxis that animals under gen- 
eral anesthesia (ether) could not be thrown into anaphylactie shock. 

Two laboratory findings in echinococcus infection also suggest allergy,* 
(1) eosinophilia, (2) the demonstration of antibodies against the echinocoeeus 
antigen. 
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In recent years the suggestion has been made that intractable asthma 
may at times be temporarily relieved by subjecting the patient to general 
anesthesia. This is comparable with the early observations on echinococeus 
anaphylaxis and experimental anaphylaxis. 

The Minet and Leclercq monograph discusses allergy to seafoods, egg, 
milk, peas, beans, and strawberries. They remark that gastrointestinal al- 
lergy is quite rare, assez rare. Even as recently as 1923 Richet wrote that 
allergy to vegetables and fruits (except strawberries) had never been ob- 
served. 

Development of skin testing ——We come now to the skin test as a special 
method developed for the recognition of allergic causes. As evolved in routine 
allergic studies, it is essentially an American contribution. According to 
Walzer the first test for cutaneous allergy was made by Kirkman in December, 
1835. ¢ He was, himself, a hay fever sufferer and tested himself to the pollen 
of sweet vernal grass by sniffing it and rubbing it with his hand. This was 
scarcely a skin test in the sense that we think of it today. Blackley (1873) 
reported intentional skin tests, with the application of several types of pollen 
to the abraded skin, with resultant positive and negative reactions depending 
upon the pollen used. 

Following the discovery of tuberculin, tests were administered subcu- 
taneously until the development of the scarification method of Pirquet in 1907. 
In 1909 while studying a case of hypersensitiveness to buekwheat, H. L. Smith 
‘applied the Pirquet scarification technic, observing a positive reaction to 
buckwheat, a negative to a wheat control. 

W. L. Moss first employed the intracutaneous test as a preliminary to 
serum administration. Noon and Freeman (1911) employed the seratch 
test, but preferred the conjunctival. However, in 1911 Robert A. Cooke in 
New York first employed intracutaneous testing in general allergic diagnosis. 
His interest at that time was primarily in inhalant allergy. O. M. Schloss 
(1912) broadened the field of usefulness of the skin test in applying it to food 
allergy. He deserves eredit for applying the skin test as an available diag- 
nostic measure. Goodale (1914) observed positive skin reactions in horse 
asthmatics and positive skin and nasal mucous membrane reactions from 
testing with pollen extracts. Clowes (1913) employed seratch skin tests for 
the diagnosis of ragweed pollen sensitization. This was in known ragweed 
cases. Goodale applied it as a diagnostic measure where the etiologic pollen 
was unknown. Following these observations the scratch method was applied 
by I. Chandler Walker for the diagnostic recognition of a wide variety of 
ingestant, inhalant and other allergens. 

These early observations, naturally, dealt with the skin test as a helpful 
procedure. Early interest was in great measure in the method of testing. 
Since then the method has become generally accepted and widely used, and 
interest has been more in the information gained than in the method itself. It 
provided a new procedure for demonst rating the presence of allergy othe 
proving an allergic factor in other diseases in which allergy was suspected as 
playing a part. 

In food allergy it soon became obvious that common foods, fruits, vege- 
tables and the like might be allergenic. This was difficult of Spies. gee 

prior to the advent of the skin test, when proof of sensitization consisted only 
in the character of the clinical response. 
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Diseases Later Recognized 


Sehloss (1912) ealled attention to urticaria, angioneurotic edema and 
eezema as being associated with food idiosynerasy. Duke (1921) showed that 
food allergy may be responsible for indigestion and abdominal pain. In 1922 
he reported genitourinary symptoms due to allergy. In 1922 Vaughan de- 
seribed mucous colitis associated with food allergy. Pagniez, Vallery-Radot 
and Nast (1919) suggested allergy as a possible cause of migraine, which was 
proved experimentally in 1927 by Vaughan. 

Allergy has also been found to play a part in the causation of a number 
of other syndromes, usually of obscure or multiple etiology. At times it is 
only one of several factors; at others, the chief factor; and yet again not a 
factor at all. In this eroup of maladies in which it has been proved that 
allergy must be considered as a possible factor may be mentioned allergic 
cough or bronchitis (Colmes, Waldbott), canker sores (Beecher), trichophy- 
tosis (Sulzberger), purpura (Alexander and Eyermann), erythema multiforme 
(Low), epilepsy (Wallis, Nicol and Craig), Méniére’s disease (Duke), 
eyche or periodic vomiting. Periarteritis nodosa (Kline and Young), Loeffler’s 
syndrome and Tropical Eosinophilia are generally accepted as of allergic origin. 
Other conditions in which as yet inconclusive evidence of an allergic factor of 
greater or less importance has been presented include angina associated with 
tobacco allergy (Harkavy), thromboangiitis associated with tobacco allergy 
(Sulzberger), status thymicolymphaticus (Waldbott) and essential hypertension. 

Physical allergy.—Duke first described urticaria caused by the actinic 
ray in 1923, by heat and cold in 1924. In 1925 he published his first article 
describing his concept of physical allergy. A large section of his monograph 
(1925) is devoted to this subject. 

The inclusion of reactions due to physical factors such as heat, light and 
actinic ray, under the general heading of allergy, completes the revolutionary 
changes from that period in which it was believed that protein sensitization 
is an essential concomitant of the allergic reaction. The only apparent 
justification for including reactions to these physical excitants appears to be 
(1) in the manifestations of the response which are typically those of allergy, 
and (2) in the adoption of a broad interpretation of the word. Surely, a per- 
son who reacts to sunlight with urticaria reacts in a manner altered from the 
normal. 

Contact allergy.—Here is another manifestation which is now usually 
considered as allergic, concerning which the same criticisms hold to a degree. 
That form which was first carefully studied was rhus dermatitis, ivy poisoning, 
Here protein appears not to be playing a part, an oleoresin being the excitant 
of poison ivy, poison oak, sumac and primrose. The absence of demonstrable 
protein antigen, the absence of evidence of an antigen-antibody reaction, and 
the fact that such a large proportion of the population (about 70 per cent) 
becomes reactive to rhus poison, were facts early put forward as arguments 
against an allergic interpretation. 

On the other hand, the fact that man is not naturally reactive but may 
be made so experimentally, places rhus contact dermatitis in a category 
very similar to that of experimental anaphylaxis. , 

The same is true of other forms of contact allergy, even though they be 
due to completely inorganic substances such as nickel. 

In such cases we are usually dealing with a person who is not primarily 
sensitized, who after a period of contact becomes reactive, in whom the reaction 
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is characteristic and usually localized to the area of contact, and for whom 
there has been developed a special method of testing which has a diagnostic 
value equal to that of the dermal or endermal test for food and inhalant 
allergy. 

The patch test is not new, being first devised by J. Jadassohn, in 1895. 
Only in the last few years, however, has it come into wide use as a diagnostie¢ 
measure, following its popularization in Europe by Bruno Bloch and in this 
country by Sulzberger and others. 


Other diseases.—Although exfoliative dermatitis such as sometimes fol- 
lows the administration of arsenicals was originally thought to be a manifesta- 
tion of arseni¢ poisoning, or poisoning with an arsenic compound, more recent 
evidence indicates that there is an allergic factor at work. This reaction 
occurs frequently in individuals who are otherwise allergic and in persons 
who have received doses of the arsenical preparation which are nontoxic for 
the average individual. 

One altogether different clinical manifestation has been added to the 
group of the allergic diseases. This is agranulocytosis (granulopenia). The 
work of Madison and Squier demonstrated that in a predisposed individual 
amidopyrin can cause disappearance of granulocytes in the blood. Many 
confirmatory observations have been made. Other drugs such as dinitrophenol, 
sulfanilamide and novaldin have produced similar changes. 

The above are diseases in which allergy may play a dominant role. Not 
every case of vasomotor rhinitis or urticaria or of the other diseases men- 
tioned is necessarily based upon an allergic response. In some diseases allergy 
may be one of several etiologic factors, in others it may be the usual etiology, 
and in still others it may be but a secondary agent, altering or enhancing 
symptoms. In the last group we might mention rheumatic fever and atrophic 
or rheumatoid arthritis. 


CHAPTER VIII 
FUNCTIONAL PATHOLOGY 


The pathology of allergy is essentially that of experimental anaphylaxis. 
We have mentioned Ehrlich’s side-chain theory and tacitly accepted it as an 
explanation for the allergic response, first because it enables one to visualize 
what might be happening, and, second, because it has found such wide favor 
that much of the terminology of the subject is based thereon. If one accepts the 
term antibody one accepts temporarily at least, and faute de meu, Ehrlich’s 
conception of immunity as applied to anaphylaxis. 


Critique of Side-Chain Theory 


Manwaring has presented several reasons why the Ehrlich theory should 
be accepted only with great reservations. He mentions the skepticism with 
which immunologie theories have been received by workers in the older 
medieal sciences. Immunology has been described as ‘‘an esoteric cult based 
on an hypothesis that was discarded generations ago by the normal physi- 
ologist.’’? Starling describes it as ‘‘an ingenuous collection of metaphors.” 
Loeb pays his respects to a ‘‘pseudoscience of juggled hypotheses and super- 
ficial analyses.’’ 

Manwaring’s criticism is based on his own more recent studies. He takes 
up the premises of the side-chain theory in succession. 

First major premise of the Ehrlich theory.—There are, either as an in- 
tegral part of living protoplasmic molecules, or immediately attached to these 
molecules, highly specialized superficial atomie groups, having selective 
affinities for extraneous chemical substances. This still remains a theory 
which has never been exclusively confirmed by experimental research. 

Second major hypothesis.—The various tissues of the body and corre- 
sponding tissues of various animal species differ, either in the number or in the 
avidity of these specialized atomie groups. This again has not been proved. 

Third premise.—The only specific changes in the body during the process 
of sensitization and immunization are a multiplication of the specific receptors 
in the tissues and a. setting free of a certain number of supernumerary re- 
ceptors in the body fluids. Manwaring has perfused canine organs with 
solution containing specific foreign protein with no consequent diminution in 
the protein titer of the perfusate, thereby indicating that none of the protein 
was extracted and fixed in the tissues. During the passage the volume of the 
perfusate did decrease at the same time that an explosive edema appeared in the 
perfused part. He presents evidence that parenchymatous cells become much 
more permeable, that intracellular colloids pass outward and suggests that 
possibly extracellular foreign proteins pass inward. In this process the average 
parenchymatous cell increases from 50 to 100 per cent in volume. Manwaring 
adds, although it is difficult to follow his reasoning, that this represents a type of 
protein absorption that would not reduce the specific protein titer of the extra- 
cellular fluid but might allow the specific protein to enter the cell, He coneludes 
that direct experimental study of hypersensitive and immune tissues give no 
conclusive evidence for or against the hypothetical multiplication and specificity 
of receptors. 
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Fourth hypothesis.—The fixed tissues of an immune animal, freed from 
circulating antibodies, are necessarily hypersensitive, due to an increased 
number of sessile receptors. Manwaring believes from his studies that im- 
munization and sensitization of tissues are two entirely separate processes. 
An immunized liver transplanted into a normal dog did not make the recipient 
anaphylactic. A transplanted anaphylactie liver renders the normal dog 
allergie. 

Fifth hypothesis.—Any. specific substance formed or liberated in the blood 
stream as a result of sensitization or immunization is necessarily an antibody, 
part of the specific circulating defense of the organism. His conclusions are 
otherwise. If a sensitized dog is exsanguinated and transfused from an im- 
mune donor there is no immediate protection against anaphylactic shock. 
However, after 24 to 48 hours the animal is completely protected, apparently 
completely desensitized. According to the Ehrlich theory the circulating 
immune antibodies should protect it immediately. 

Sixth hypothesis.—Circulating antibodies are qualitatively identical in all 
methods and at all stages of sensitization and immunization with the same 
antigen. This, also, is contrary to some of Manwaring’s recent findings. If 
a normal dog is transfused from an anaphylactic donor, the former is found 
to be passively sensitized. If transfused from an immune donor, passive 
sensitization does not result. In dogs, therefore, there appears to be a quali- 
tative difference between circulating immune antibodies and circulating 
sensitizing or anaphylactic antibodies. Since in both types of dogs, sensitized 
and immunized, the amount of circulating precipitin is the same, Manwaring 
feels that precipitin in dogs is merely an interesting by-product of sensitiza- 
tion, immunization or toxie injury, with no demonstrable physiological sig- 
nificance. This again controverts the Ehrlich theory. 

Ile has transplanted a normal intestinal loop into a sensitized dog. 
Such an animal thrown into anaphylactic shock exhibits contraction of the 
normal transplanted intestine as well as the remainder of the intestinal tract. 
Explanation—‘‘the contraction of the normal intestine is due to toxie products 
explosively formed or liberated by the hypersensitive liver.’’ Tt, on the 
contrary, an intestinal loop of an immunized dog is transplanted into a sensi- 
tized dog, no contraction takes place on subsequent shock. This would indicate 
that the immunized loop of gut is not only insusceptible to the specific foreign 
protein but has developed a resistance to toxic products formed and liberated 
as a result of the anaphylactic reaction in the liver. 

Manwaring concludes that it would be well to set aside for future ref- 
erence the entire schema of immunology based on the specific receptor hy- 
pothesis, and to start once again, from the beginning, in an attempt to Soa . 
the mystery of the origin and nature of antibodies. He believes that studs of 
the normal and pathologie permeability of the fixed tissues and wandering cells 
and the relationship of antigen to enzymes will be instructive. 

In discussing Manwaring’s conclusions that anaphylaxis and immunity 
do not rest on a common basis, Topley and Wilson write : ‘““There is no ives 
tion for ignoring these interesting and suggestive results, capt iaaeer 
they fail to fit into a mental picture, which seemed to be taking Ee aaa 
definite shape; but it would be unwise to consign our picture to ioe im ss g ie 
proved hypotheses, until we are quite sure that these te as Soe 
possess the significance which, at present, seems to attach to them. App: 
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contradictions have a way of resolving themselves into two aspects of a capa’ 
law, if they are allowed time to find their true position in the gveneral scheme 
of things.’’ 

visetigs which appeared to conflict with the concept of fixed and ad ere 
ine antibodies and of antibody exhaustion as the mechanism of Sot aaa i- 
zation was found in the work of Cooke and his associates (1935). Transfusion 
of blood from ‘‘desensitized’’? ragweed allergic persons relieved the acute symp- 
toms of others, who received no other treatment. This procedure is analogous to 
passive immunization in the serum treatment of diphtheria and tetanus. Anti- 
body fixation could not be the explanation of protection against ragweed in the 
donors, since it is obvious that protective antibodies are abundant in the cireula- 
tion. In such immune blood there was no apparent increase in skin sensitizing 
antibodies. This suggested a dual mechanism, and Cooke spoke of the antibody 
in the treated patient as a blocking antibody. These findings were confirmed by 
Cohen and Nelson, and Reinarz and clinically by Langner and Kern (1938). 
Loveless (1940) found, too, that this antibody was found only as a result of 
treatment. It was thermostable in contrast to the skin sensitizing antibody, it 
showed an affinity in vitro for the antigen, and it did not sensitize the skin. 
This mechanism appears to be that of immunization, and Loveless (1943 ) re- 
ported a correlation between the blocking antibody titer and clinical improve- 
ment. Other observers are not in agreement. 


Basic Pathology 


We know antibodies by what they do, not by what they are. One might say 
that an antibody is a figment of the imagination, invented to explain certain 
reactions. Fortunately, when we undertake a discussion of the pathology 
of allergy we are on surer ground since we are studying reactions which we 
ean actually observe. 


Leiomyospasm and capillary hyperpermeability.—The three pathologic 
responses most characteristic of allergy are (1) smooth muscle spasm, (2) 
increased capillary permeability with resulting loss of fluid into the tissues, 
and (3) eosinophilia. Earliest attention was devoted to spasm in the bron- 
chial musculature and in the portal circulation of the dog. Later, spasm of the 
intestine and the uterus (uterine strip) received attention. Clinically, smooth 
muscle spasm was referred to as the most outstanding phenomenon. 

Later, more attention was given to increased capillary permeability. 
Today this is recognized as of equal importance to the former. In certain 
phases of the allergic reaction it appears to be more important. Urticaria and 
angioneurotic edema are examples. The same is probably true of general 
anaphylactie shock. The blood pressure response in shock in rabbits and dogs 
is, first, one of hypertension to be followed promptly by a most pronounced 
hypopiesis. This may be interpreted as indicating a preliminary myospastie 
effect, followed by capillary hyperpermeability. Responses produced by the 
first phase are soon lost in those of the second. 

The loss of fluid from the vascular system in anaphylactic shock is some- 
times tremendous and certainly colors the picture to a very remarkable de- 
gree. Waldbott believes that the fulminating reaction with pulmonary symp- 
toms, occasionally observed, is not true asthma but pulmonary edema. He 
feels that edema is the dominant picture. A generalized edema may begin 
within 15 to 30 seconds following an accidental intravenous injection. This, in 
his opinion, is the most characteristic feature of human anaphylaxis. 
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Black and Kemp (1937) have observed increased blood concentration 
ee eas et ‘heen artificially induced hay fever in man. 

an inconstant increase in blood osmotie 
pressure in anaphylactic rabbits. These and other observations previously 
discussed indicate passage of fluid out of the blood, presumably into the 
tissue spaces. Sodeman and Burch (1937) report greatly increased local 
subcutaneous tissue pressure following the subcutaneous injection of his- 
tamine. Vaughan and Pipes (1938) have observed a similar local increase 
following endermal histamine injection; accompanying positive skin re- 
actions to test allergens; in spontaneous urticaria wheals; in angioneurotie 
edema. In all of these, the tissue pressure increase is local, there being no 
increase 1n unaffected skin areas. In anaphylactic guinea pigs, on the other 
hand, Ny aughan and Pipes have observed less pronounced but generalized in- 
crease in tissue pressure. All of these observations are strongly suggestive 
of local and general transudation into the tissue spaces. 

Since it would appear that the capillaries play a great part in the allergic 
reaction, it is well to understand possible reactions in the capillary system. 
The average capillaries of the muscles alone have a total area of approximately 
6,300 square meters, or more than 3000 times the entire body surface. The 
capillary wall is so effective a filter that, in the absence of restraining forces, 
the entire plasma volume could pass from the capillaries into the tissues 
within ten seconds. If this type of reaction does play a part in anaphylactic 
shock one may see herein a basis for the suddenness of the reaction. Nor- 
mally, the movement of fluid through the wall is held in balance by two op- 
posing forces which are usually about equal; capillary blood pressure and 
the colloid osmotie pressure of the blood. Another factor opposing the pas- 
sage of fluid through the walls is that of tissue pressure. The vital activity 
of the capillary wall itself probably also plays a part. It may be damaged, 
as for example, in anoxemia, with resulting increased permeability. 


Eosinophilia.—Eosinophilia appears to be a concomitant of the allergic 
response. The percentage of eosinophiles in the blood stream varies but it 
has long been a matter of observation that eosinophilia is often present, par- 
ticularly in asthma. This appears to be especially true in cases of chronic 
allergy where symptoms are more or less constant. The eosinophilia, often 
high, which accompanies some forms of parasitic infection, such as hydatid 
eyst and trichinosis, probably is associated with sensitization to the foreign 
protein of the parasites. 

The migration of eosinophiles to the site of an allergic reaction is also 
a fact long recognized. This is seen in the eosinophiles of the asthmatic 
sputum, in the mucous shreds from cases of colitis, and in the secretion from 
the allergie nose observed by Eyermann, Hansel, and others. 

If eosinophiles are increased in the blood and in secretions from mucous 
passages, it is but natural to search for the presence of this type of cell some- 
where in the intervening tissues, between the vessels and the mucous surfaces. 
The occurrence of local tissue eosinophilia at the site of the allergic response 
is now a matter of general acceptance. Its significance is by no means so 
clear. 

Local tissue response.—Kline, Cohen and Rudolph have made interesting 
studies of the local pathologie response in the allergic urticarial wheal. They 
produced positive skin reactions in sensitized individuals, then removed por- 


tions of the wheals through biopsy, at varying intervals after introduction of 
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the test substances. They compared these reactions with similar wheals pro- 
duced by the injection of histamine, a drug which produces wheals in normal 
nonallergic persons as well as in allergics. ; 

In allergic individuals the allergen produced edema and whealing with 
an inflammatory reaction of the dermis and subcutaneous tissues, very similar 
to that of ordinary inflammation. However, at the end of fifteen minutes, 29 
per cent of the cells in the local inflammatory leukocytosis were eosinophiles. 
Within thirty minutes eosinophiles predominated. 

Histamine injected into allergic individuals produced a response indis- 
tinguishable from the above. 

Comparing the histamine reaction in allergies and nonallergies, they 
found the reaction less pronounced in the latter. In both groups the surface 
phenomena of urticaria and erythema were similar, but the inflammatory 
response beneath the epithelium was more pronounced in allergies and was 
accompanied by a higher eosinophilia. 

Mucosal response.—In addition to smooth muscle spasm, increased 
capillary permeability, and eosinophilia, reactions on mucous surfaces are 
accompanied by an increased secretion from the mucous glands. 

These are the fundamental functional-pathologie changes during the 
allergic reaction. No matter what the shock tissue the response is very 
similar, with one or another type of response predominating. The resultant 
clinical symptoms depend upon the location of the shock organ. 


Reversible and irreversible reactions——One difficulty in the pathologie 
study of allergy has been that the changes are evanescent, disappearing at the 
termination of the attack. In the allergic reaction there is the possibility of 
restitutio ad integram. Although this is the usual situation in urticaria, mi- 
eraine and allergic renal colic, there is not always a complete return to nor- 
mal, as we shall see in bronchial asthma, eczema and colitis. There is the pos- 
sibility of a return to normal if contact with the offending allergen is removed. 
It is remarkable what complete recovery may occur without sear tissue forma- 
tion after an extremely extensive allergic eczema has been cleared up, pro- 
vided there has been no secondary infection. 

After a reaction has persisted for a long time, certain changes oceur. If 
smooth muscle has been spastic for some time, it may gradually undergo 
hypertrophy. Mucous membranes as in the nose whieh have been water 
logged for a long time gradually become polypoid. In these two instances 
the reaction is not as readily reversible, but, as in eezema, it is surprising what 
a complete restitution may be accomplished following removal of the exciting 
cause. 

Beyond this, there are some allergic pathologie changes whieh are ecom- 
pletely nonreversible. We have mentioned the Arthus phenomenon in which 
local tissue edema may go on to necrotization. Periarteritis nodosa is now gener- 
ally believed to be an irreversible allereie reaction, and pathologists are now 
willing to believe that there are many tissue reactions which, from the beginning, 
are probably irreversible, and are allergie in origin. 

Tissue alterations include severe degenerative and necrotic changes in all 
of the coats of the arteries with marked infiltration of the walls and regional 
tissues with mononuclear cells, eosinophiles and neutrophiles, the eosinophiles 
predominating. Some of the vessels show thrombosis, often with stenosis of 
the lumen. The veins are not involved. Often voluntary musele fibers show 
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degenerative atrophic changes, sometimes with hyalinization and infiltration 
with mononuclears, eosinophiles and neutrophiles. The picture may involve 
the coronary vessels. Changes of a similar nature also are seen in the liver 
and gall bladder. 

The preponderance of local eosinophilia with local smooth muscle spasm 
strongly suggests an allergic etiology, with the arteries functioning as the shock 
tissue. 

It must not be understood that eosinophilia is pathognomonic of an allergic 
state. Local tissue eosinophilia occurs in other conditions. W. Jadassohn 
studied the tissue reaction following the local injection of such primary 
whealing substances as histamine, morphine, pilocarpine, atropine and codeine 
and found the histologic reaction essentially the same in all, with local 
eosinophilia. As pointed out by Sulzberger this may well be interpreted as 
indicating that eosinophiles are not characteristic of an allergic reaction but 
occur in the presence of any rapid exudative response. 

Kosinophilia is a characteristic of the allergic reaction and is often ob- 
served in allergic patients. According to Adam, adrenalin does not change 
the eosinophile count when the latter is normal but does reduce an eosinophilia 
when present. Atropine does likewise. A cold douche following a warm 
bath, also fever, diminish an eosinophilia, possibly due to adrenal stimulation. 


Theories 


Protein poison.—Early in the study of anaphylaxis Victor Vaughan iso- 
lated a poisonous substance from every protein with which he attempted the 
procedure, a poison which produced reactions indistinguishable from an- 
aphylactic shock, but which differed from whole protein in that he was unable 
to sensitize animals with it as an antigen. This he termed protein povson. 
He considered it as possibly the central nucleus of the protein molecule, identical 
in all proteins, and the direct cause of anaphylactic shock. The specificity of 
proteins lay not in the central nucleus but in the outlying chemical radicles. 
The toxic or poisonous activity lay in the molecular nucleus, identical in all 
proteins. 

With the first or sensitizing injection of a foreign protein, the latter con- 
tinued to exist as such, unchanged in the body until the tissue cells had 
learned to elaborate an enzyme which would digest the foreign material. 
The chemical constitution of the molecular elements surrounding the protein 
nucleus being different for each protein, a special enzyme specifie for that 
particular protein must be elaborated before the protein can be digested. 
Obviously, a general proteolytic ferment such as that found in the intestinal 
tract would not do in the internal structure of the body since this would re- 
sult in autodigestion. Furthermore, such a veneral ferment would be un- 
necessary in the tissues since under normal conditions the foreign protein 
would have been digested as it passed through the stomach and intestines. 

With the gradual elaboration of the specific digestive enzyme (antibody), 
and resulting digestion of this foreign protein, small amounts of the proteim 
poison are liberated, so eradually as to cause no symptoms. Sut on the re- 
injection of the same whole protein, the enzyme now present, pre-formed, 
digests the foreign protein so rapidly, liberating such large quantities of pro- 
tein poison in a short time, as to produce the symptoms of anaphylactic shock. 

He succeeded in dividing all proteins studied into two fragments, the 
protein poison, and a nonpoisonous fragment whieh following injection pro- 
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duced no symptoms, bul which did sensitize the animal against reinjection of 
the whole protein. He, therefore, had a sensitizing fraction and a shock- 
ing fraction. Vaughan’s enzyme corresponded with Ehrlich’s antibodies. 
Vaughan did not believe that the reaction between foreign protein (antigen) 
and enzyme occurred, in anaphylaxis, in the blood stream. He accepted the 
evidence for tissue sensitization rather than humoral, and conceived of the 
digestion of a foreign protein as being accomplished by the living tissue cells, 
with the enzyme still attached thereto. In this way the protein poison became 
most effective. 

Although in the early days of the study of anaphylaxis this theory was 
probably the most popular in the United States, newer phenomena were ob- 
seryed which it did not explain. Together with the other early theories, it 
is no longer tenable. However, it is of interest to note that one of the most 
recently proposed theories, that of Manwaring, is an enzyme theory. The 
chief phenomenon preventing acceptance of Vaughan’s theory was the gradu- 
ally accumulating evidence that the poisonous substance must be formed in 
the body itself by some reaction, either chemical or colloid, rather than intro- 
duced with the antigen. The extremely minute amount of antigenic material 
which will produce shock as severe as that produced at other times by one 
hundred or one thousand times as much, strongly suggests that the antigen, 
instead of providing the poison, provides the stimulus for some type of re- 
action within the body which results in the formation of the poisonous ele- 
ment from some constituents of the body itself. 

Histamine.—Meanwhile, studies have proceeded along another line. His- 
tamine (beta-iminazolylethylamine) is derived from histidine (one of the essen- 
tial amino acids) by decarboxylation. It is regularly produced in the intestine 
by organisms of the Escherichia group. It is present in the tissues generally— 
even in leucocytes—but how it is formed in the tissues is not known. It has 
been obtained in crystalline form by Best and his associates. 

Histamine stimulates the gastric secretion, dilates the arterioles and ecapil- 
laries in man, lowers blood pressure, constricts the bronchioles, contracts the 
‘“‘sphineter’’ of the hepatic veins, dilates the pial vessels, and raises the cerebro- 
spinal pressure. It is an antagonist to epinephrine, and probably acts as a stimu- 
lus to its production. It is liberated from the tissues in anaphylactic reactions, 
and is neutralized by histaminase. 

Biedl and Kraus, in 1909, noted the resemblance of anaphylactie shoek to 
peptone shock which Dale and Laidlaw, in 1910, ascribed to histamine. Auer 
and Lewis called attention to the bronchospasm in anaphylactic reaction in the 
guinea pig, and ascribed it to histamine. Manwaring found the fall in blood 
pressure in the anaphylactic animal to be due to the liberation of a depressor 
substance from the liver. Since then, a number of observers have found his- 
tamine in the tissues of the body, especially in the lunes of the guinea pig and 
- the liver i the a Liberation of histamine into the blood plasma was found 
0 occur In the anaphylactic reacti XC 3 calf « ‘abbi } 
the plasma ising: ectecenie he hits ae Ay ae ts wee 
: : bai 1e shocked guinea pig, 
and two to eighty times in the dog. Trypsin will release histamine from the 
tissues, as does antigen in the sensitized animal. ak 
. Prien ae i has not been recovered from the blood of the shocked animal 
bited hes thé clare oa ie hist i dare a substance present in the 
ing HCL, innctivtted a wee is basic, dialyzable, stable to boil- 
oe ‘ ib ase, ited by arginine, it lowers blood pres- 
sure, and produces wheals in human skin. 
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There are many who are committed to the theory that histamine is liberated 
in the anaphylactic reaction and does damage to the cells, thereby producing the 
symptoms of shock. It has been suggested that the antigen-antibody reaction or 
a proteolytic enzyme may affect the cell by neutralizing an antienzyme, activating 
an activator, or by changing the pH. This, then, permits the action of an intra- 
cellular enzyme which breaks the peptid bond of the amino acid chain and liber- 
ates histamine. 


Many objections have been raised to this theory. The primary hypercoagu- 
lability, the later incoagulability of the blood, the leucopenia, and the hemocon- 
centration are not explained by the formation of histamine. The discovery that 
heparin is liberated from the liver cells accounts for the incoagulability of the 
blood, but does not explain the other blood changes. The failure to find an in- 
crease in plasma histamine in the rabbit may be explained by the finding of many 
mural thrombi in the pulmonary vessels in this animal with the accumulation of 
leucocytes there and the reaction occurring primarily in the pulmonary vessels. 
The inability to establish chemically the presence of histamine in the blood leaves 
the theory still unproven. Dragstedt states that histamine apparently is present 
at the site of the anaphylactic reaction in quantities sufficient to produce the 
reaction and that it could explain the different findings in the reaction. 

It is generally assumed that the H-substance of Lewis is histamine. 

In normal men, not allergic, the amount of histamine in the blood is quite 
constant; in the allergic individual it is quite labile. Allergic reactions are not 
constantly associated with increase in the plasma histamine. The only statement 
that can be made safely about the relationship of histamine to the allergic reae- 
tion is that there may be much more fluctuation in the histamine level than is 
found in the nonallergic person. The recent introduction and use of the anti- 
histaminic drugs has not greatly aided our thinking. These drugs are of great 
help in relieving the symptoms of pollen hay fever, but do not help so much 
with the perennial allergic nasal allergies nor with asthma. Since all of these 
conditions are believed to have a common basic mechanism, there is no adequate 
_ explanation for-their apparent selective behavior on the assumption that they are 

antagonists to histamine. ; 

Menkin has isolated a factor in inflammatory exudates which induces in- 
ereased permeability of the capillary wall. It is not a protein substance but 
contains amino and carboxyl groups, appearing to belong to the relatively simple 
polypeptids. He believes it is not histamine nor the H-substanee. It has been 
isolated and crystallized and called leucotaxine. 


Discussion.—In this chapter we have reviewed present knowledge of the 
functional pathology of the allergic response in general. The pathology of 
the local manifestations of clinical allergy will be discussed under the ap- 
propriate headings. 

For the present we may state that the histamine theory has many adherents, 
is an attractive hypothesis and, like Ehrlich’s side chain theory, offers an easy 
way of discussing the various reactions that occur in the anaphylactic animal. 
Whether it is the correct explanation is still open to argument. Available data 
would tend to incriminate histamine in the anaphylactic reaction with much more 
assurance than in the allergic reaction. Further studies should throw more light 
on the whole subject, 


CHAPTER IX 
INCIDENCE OF ALLERGY 


Until within recent years there has been little statistical evidence con- 
cerning the frequency of the allergic diseases. Obviously, as long as a disease 
is unrecognized there will be no statistics. John Bostock after nine years of 
study knew of but 28 cases of summer eatarrh and another 10 in which the 
diagnosis was uncertain. 


General Estimates 


The first systematic effort at statistical compilation was that of Scheppe- 
erell of New Orleans who in 1916 concluded from a questionnaire sent to 
physicians of Louisiana that about one per cent of the population of the 
United States suffers from hay fever. Balyeat stated (1930), although he 
does not give his authority, that about 65 per cent of all hay fever victims 
finally become asthmatie. 

Rackemann (1931) found that in the Industrial Clinie of the Massa- 
‘chusetts General Hospital the incidence of asthma among 2,170 admissions 
was 5 per thousand or 0.5 per cent. He concluded that a figure of between 
0.5 and 1.0 per cent for the incidence of asthma is probably about correct. 

Hoffman (1926) concluded from his study of industrial insurance and life 
insurance statistics that there are about 500,000 cases of asthma per year 
in the United States or slightly under one case in 200 population. Isserlin 
(1924) estimates the same number for Germany, his conclusions being reached 
from records of compulsory insurance. Hoffman further estimated that in 
the United States there are about 13,000,000 work days lost per year on ac- 
count of asthma. Klewitz found only 4.8 asthmatics per 10,000 inhabitants in 
the Provinee of Ostpreussen. Coke estimated that in England there was one 
asthmatie in every 500 of the population. 

The Draft Board during the World War rejected Americans at the 
rate of 2.45 per thousand on account of asthma associated with emphysema 
and bronchitis. Of course this was a selected age group, between 18 and 31, 
and gives no idea of the incidence of asthma in other age groups. Obviously, 
also, there were probably many asthmaties accepted as well as rejected. The 
writer has found from a study of the statisties of the Medical Department of 
the Army during the World War that in the United States Army between 
April 1, 1917, and November 31, 1919, 7,445 enlisted men were admitted to 
hospitals with a diagnosis of asthma. This represented two asthmaties for 
every one thousand soldiers. This added to the 2.45 per thousand rejected 
in the draft would give a final figure of approximately 5 per thousand or 0.5 
‘per cent, which corresponds remarkably well to the conclusions reached by 
Rackemann, and by Hoffman. 

The statistics for World War II are not available, but they would probably 
have little significance. Many men with clinical asthma were accepted for serv- 
ice. Some of these were discharged as unfit for duty, while others were able to 
carry on more or less normally in military life. Some men concealed their ail- 
ment in order to enter service, while some medical examiners accepted men in 
spite of a history of asthma. The amount of disabling asthma discovered in the 
military forces is probably a very unsatisfactory index as to the amount, even 
in that age group. 
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Since asthma is rarely fatal the mortality rate is of no value in giving 
us any idea as to the frequency of the disease. Hoffman estimated the mortal- 
ity in the United States as 20 per million; in England and Wales, 54 per mil- 
lion population. 


Population Surveys 


As interest in the allergic diseases grew it was but natural that investi- 
gators should wish more reliable information concerning the incidence of the 
disease. More accurate community population surveys were in order. The 
early surveys paid particular attention to asthma, hay fever and urticaria, 
those maladies which were considered as proved allergic. As more diseases 
were added to the list, particularly food idiosynerasy, migraine and allergic ec- 
zema, later surveys would be expected to show higher incidences. This we shall 
see has been the ease. 


Spain and Cooke.—The earliest of these modern surveys was that of Spain 
and Cooke (1924) who in a survey of 506 medical students, nurses and pa- 
tients concluded that 3.5 per cent of the population are subject to hay fever 
or asthma at some time in their lives. They estimate the total incidence of 
human hypersensitiveness as approximately 7 per cent. 


Piness and Miller.—The next population survey dealing primarily with 
asthma and hay fever was that of Piness and Miller (1930) who surveyed two 
entire communities in the West. In the first town of 3,000 population 4.4 per 
cent had hay fever while in the second of about 1,000 population, approx- 
imately 3 per cent suffered from the disease; 21.6 per cent of the hay fever 
victims in both cities also had asthma. These were mining communities in the 
far West. 


Rowe.—With the addition of food allergy and its several manifestations 
to the symptoms searched for in surveys, the percentage incidence grew. 
Rowe made a survey (1931) of 400 unselected university students and nurses. 
He found that 43 per cent presented a family history of probable allergy; 35 
per cent gave a personal history of probable allergy; 31 per cent suspected 
foods as possible causes of symptoms. 


This survey was entirely comparable to those made by Spain and Cooke, 
Piness and Miller since in all three the study consisted in interrogatories 
without objective corroboration by skin testing. However, the discrepancy 
between 7 per cent and 35 per cent is too great to be explained on geographic 
or age difference. The addition of food allergy, which was Rowe ’s special 
interest at the time, might account for much of the difference, but the question 
naturally arises whether there was a difference in the selection of criteria for 
inclusion or exclusion as allergic. 

Vaughan.—At this point the writer contributed his survey, in which we 
may see an explanation for the apparent discrepancy. Vaughan (1934) made 
a survey of an entire community comprising 508 individuals living in and 
around the village of Clover, Virginia. . 

Instead of having a single group of criteria for classification as allergic, 
two different sets of requirements were adopted. Patients accepted as frankly 
allergic, designated major allergics, included those with (1) typical history 
of bronchial asthma, (2) recurrent seasonal hay fever, (3) chronic or fre- 
quently repeated urticaria, (4) typical history of migraine, (5) history of 
recurrent gastrointestinal upsets, with one or more of the preceding symptoms 
occurring im association, although not necessarily as outspoken as in (1) 
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to (4). The evidence for inclusion in group 5 was strengthened when the in- 
dividual could specify particular foods as responsible for symptoms. (6) 
There was yet another small group comprising individuals who had or gave 
history of having had the more chronic forms of dermatitis in which, however, 
they could name the etiologic agents and had relieved themselves by avoidance 
thereof. 3 

The second group comprised no eases of typical asthma or seasonal hay 
fever since these obviously belonged in the first. It did include persons with 
the symptomatology of vasomotor rhinitis occurring out of season. Such 
were those who gave a history of sneezing attacks after exposure to cosmetics, 
house dust, fumes, grains, wheat flour, and those who were in the habit of 
sneezing half a dozen times each morning on arising, ete. It was surprising 
to note that most of these persons had, themselves, discovered the offending 
agent and through its avoidance had relieved themselves of the symptom. 
They were, therefore, not ill at the time of the survey and only gave a history 
of having had oceasional allergic symptoms in the past, relieved by the avoid- 
ance of the recognized cause. 

The group also included persons with history of digestive upsets or 
headaches or urticaria at some time in the past, and due to the eating of some 
particular item of food. <A history of indigestion was not accepted as evidence 
unless the individual was able to name a potential allergen, usually a food, 
which he had learned from experience did cause symptoms, and had found 
from experience that its avoidance had relieved him. 


In this group the occurrence of a symptom was not sufficient evidence. 
The patient must have recognized the offending allergen. As a consequence 
the members of this second group were for the most part apparently normal 
individuals giving only a history of evanescent allergic manifestations at some 
time in the past. This group has been designated minor allergics. They hac 
presumably been allergic and many of them still were when exposed to the 
offending agent. However, they had been able to cure themselves by virtue of 
the fact that they recognized the cause and that it was an etiologic agent 
which could be avoided with ease. 


In the population survey the writer found 10 per cent frankly allergie. 
These were the group of major allergies. The second group of minor allergies 
included 50 per cent of the population. The total incidence of allergy in this 
population from this anamnestic survey was, therefore, 60 per cent. But for 
comparison with the previous surveys the 10 per cent figure for frank allergy 
must be used. 

Five and three-tenths per cent of the population had, or gave a history 
of having had, frank hay fever; 3.3 per cent asthma; 2.9 per cent vasomotor 
rhinitis; 4.9 per cent urticaria; 4.5 per cent gastrointestinal allergy; 3.1 per 
cent allergic migraine; 0.6 per cent allergic eczema; and 0.39 per cent an- 
eioneurotic edema. 

Among the minor allergies food sensitization played the dominant role. 
lorty-three per cent of the entire population gave some history of food al- 
lergy. This is reasonably comparable with Rowe’s figure of 31 per cent in a 
limited age group giving a history of definite allergic disturbances probably 
due in whole or in part to specific foods. 

Since the report of this survey the figure 10 per cent appears to have been 
yuite generally accepted. Bray states that human beings are allergic up to 
10 per cent. Seegal puts the incidence of atopy at 10 per cent. 
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Jimenez.— Although in the next chapters I shall offer an explanation of 
the surprisingly high incidence of minor allergy, the conclusions reached are 
so at variance with preceding surveys that they would seem to require cor- 
roboration. Jimenez (1934) reported an independent investigation which 
he had been following in the preceding three years. It was based upon an 
interrogatory comparable to that of Rowe, filled in each year by freshman 
students at the Health Service Unit of the University of Michigan. His eon- 
clusions were based upon records of 6,935 individuals. ; 


Eleven and nine-tenths per cent gave a history of eczema, rose fever, hay 
fever, asthma or a combination of these; 22.3 per cent gave history of asthma, 
gastrointestinal upsets, food idiosynerasy, frequent colds, headache, ete., and 
at the same time a good family history of sensitization; 19.2 per cent had had 
no allergic symptoms but gave a strong family history. Jimenez concludes, ‘‘On 
the basis of the history of nearly 7,000 entering students we conclude that 
about 85 per cent belong to the class of sensitized persons. On the same basis 
we find 20 per cent of potential cases which later in life may or may not 
develop symptoms of sensitization. More than half (54 per cent) of man and 
women college students should receive a complete sensitization study.’’ 


Pipes made a study directly comparable to our own, covering 700 residents 
of Louisiana. He found 13.6 per cent suffering from major allergy, 35.8 per 
cent from minor allergy, total approximately 50 per cent; 8 per cent were hay 
fever victims. 

Cohen* states that among the large number of children certified by their 
attending physicians as free from physical and mental defect and from be- 
havior problems, followed in the work of The Associated Foundations, Western 
Reserve University, over a number of years, approximately 50 per cent eventu- 
ally developed some evidence of allergy. 

Service (1938) made a survey of a city of 35,000 population to determine 
the incidence of the more common allergic diseases. One thousand families, 
totaling over 3,000 individuals, were surveyed. Forty-five per cent of the 
families had some form of allergic disease; 20 per cent of the total number of 
persons were allergic. Three per cent of the individuals had asthma, 10 per 
cent hay fever, 2.6 per cent eczema, 2.7 per cent migraine, 2.6 per cent urti- 
earia and 2.1 per cent gastrointestinal allergy. 


Objective Surveys 


If 50 per cent or more of the population at large is suffering from major 
or minor allergy, one would logically expect that objective evidence would 
also be available; that the history of past allergic symptoms eould be con- 
firmed by positive skin reaction. No large number of investigations have been 
reported on the skin testing of apparently normal persons, but those that have 
been made lend confirmatory evidence in great measure. Harkavy, using only 
four allergens, tobacco, ragweed, timothy, and horse dander, found positive 
skin reactions in 38 per cent of a group of 200 general medical ward patients. 
Rackemann and Simon, using 8 test allergens, ragweed, horse serum, wheat, 
“silk floss,’’ cat hair, feathers, timothy and orris powder, found positive 
reactions in 50 per cent of 60 presumably nonallergie persons. 

T believe that we shall eventually find ourselves within strik- 


Summary. 
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*Cohen, Milton B., Cleveland, Ohio. 


Personal communication. 
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imately 10 per cent of the population suffers from frank allergy, major allergy, 
while an additional 40 or 50 per cent have experienced, or will experience, some 
minor evanescent allergic manifestation, not sufficiently pronounced to require 
medical consultation. A qualifying statement should be that these surveys 
have been made for small sections and do not necessarily apply to the country 
as a whole, since geographic, climatic, botanical and other factors play parts of 
varying importance in different sections. 


Sex Distribution 


Bray writes, ‘‘The relative incidence of males to females varies with the dif- 
ferent manifestations and even with the same manifestation at different ages. 
In general, I find that eczema is more common in males than females, migraine 
in females than males, whilst hay fever is of equal occurrence. Asthma is twice 
as common in boys as in girls, slightly more prevalent in females than males 
from the age of puberty to the inenopause, after which it is slightly more fre- 
quent in males. In fact, practically all allergie conditions are more common in 
males than in females from birth to fifteen years, and in females than in males 
from the ages of fifteen to forty-five years.”’ 

He believes that puberty is a decisive milestone toward which a great num- 
ber of males will improve and beyond which a greater number of females develop 
symptoms. It is not unusual to obtain a history in a male of having had asthma 
until he left school or commenced work, and in a female of having started with 
her trouble after her school years or after her marriage. Women who com- 
mence to have asthma at puberty or after marriage and whose attacks are 
related to menstruation are often relieved following the menopause. 

Coke, Rackemann and Walker believe that asthma is about equally divided 
between the sexes. Jaeger and Goldschmidt found a higher incidence among 
females while Salter found a preponderance among males. Kammerer, Adam, 
Klewitz, Piness, Berkart, Rackemann and Coke variously found from 53 to 57 
per cent of their series male. Hoffman found that among deaths from asthma 
in the United States 55.3 per cent were among males. 

Nelson, in a study of the age-sex incidence in 1,786 allergic individuals, finds 
that males predominate in a proportion of two to one in the first decade of life. 
With the onset of puberty the proportion is reversed and females predominate in 
the ratio of five to three. The greatest period of increase is in the second decade, 
during the years of physiologic adjustment in the female. From the middle 
of the third decade on, the sex incidence is fairly equal; 39.11 per cent of hay 
fever patients were found to also have asthma. 

The average of most investigators gives about 55 per cent male distribution, 
45 per cent female, in asthma. Hansel finds in his eases of nasal allergy 54.3 
per cent female, 45.7 per cent male. 

Many extraneous factors influence the admission rate by sex to a medical 
clinic. To obviate this, in my community survey, I have compared a sex distribu- 
tion in the group of frank allergies with that in the population at large, after 
having first excluded the minor allergies. Feeling that the incidence among 
minor allergies might complicate the issue in comparing the findings with those 
of previous investigators quoted above, the study has, therefore, been made upon 
a community group consisting of frankly allergic individuals and clearly non- 
allergies. Persons in whom the age was not specified were also excluded, 
ne ie Serre sgt comprised 223 persons, of whom 103 were females, 

2 ales; 40.4 per cent of the population, therefore, were female; 44.2 per 
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cent of the nonallergic moiety of the population were female, while 53.1 per cent 
of the allergic population were female; 46.9 per cent of the allergies at all ages 
were male, 53.1 per cent female. 


There were 120 males in the population, of whom 23 or 19.1 per cent were 
clearly allergic. There were 103 females of whom 26 or 25.2 per cent were 
clearly allergic. These figures are obviously larger than the 10 per cent incidence 
of allergy discussed in the last section, because of the fact that the minor 
allergies have been removed from consideration. 


These figures would indicate that in a given population with equal sex dis- 
tribution, for every four allergic males there would be five allergic females. This 
does not include minor allergy. 




















TABLE I. Sex DISTRIBUTION OF ALLERGY IN A COMMUNITY SURVEY 
MAJOR ALLERGY MINOR ALLERGY NO ALLERGY TOTAL 
Male 23 118 97 238 
Female 26 143 1G 246 





53.0% of major allergic population are female 
44.2% of nonallergic population are female 

58.4% of males are allergic (major and minor) 
68.0% of females are allergic (major and minor) 


When we study the minor allergies in this series we reach the same con- 
clusion. There are 118 males with minor allergy, 97 males without allergy, mak- 
ing a total male population of 215. There were 148 females with minor allergy 
and 77 females without allergy, making a total female population of 220. Fifty- 
five per cent of the males had minor allergy, 57.2 per cent of the females. 


Age Distribution 


Asthma.—The frankly allergic individual usually develops some symp- 
toms within the first decade of his life. Indeed, those who have made a special 
study of the age of onset of asthma, from the time of Hyde Salter (1860) down 
to the recent study of Rackemann (1927) agree that between 29 and 41 per cent 
of asthmatics date the onset from the first decade. About one-third of all 
asthmas begin before age ten. It rarely has its onset before six months, but 
usually before six years. I have seen a case of asthma in a child not three hours 
old. 

Hansel states that among 420 cases of nasal allergy some of whom had 
asthma, the onset occurred within the first decade in 54 per cent. 

According to Walzer onset after the first decade, during the second, third 
and fourth is distributed about equally among these latter. Forty-five to 55 per 
cent of eases experience the onset in the second to fourth decades. Only 12 to 
18 per cent have onset in the fifth or sixth decade, and a very small percentage 
after age fifty or sixty. 

Bray finds in a series of 4,317 asthmaties that 33.7 per cent experienced 
onset during the first decade, 14.1 per cent in the second, 17.5 per cent in the 
third, 16.3 per cent in the fourth, 10.5 per cent in the fifth, 5.7 per cent in the 
sixth and only 2.2 per cent after age sixty. ; 

Among 1,390 whose asthma started during the first decade, 22.25 per ae 
developed it in the first year, 17 per cent in the second, 13.5 per cent in 
third, 10.75 per cent in the fourth, 10.25 per cent m the fifth, specs cent Be 
sixth, 6.25 per cent in the seventh, 5.5 per cent in the eighth, 4.20 1m the ninth 
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and 1.75 in the tenth. It becomes obvious that of those who develop asthma dur- 
ing the first ten years of life, almost 85 per cent have done so by the sixth year. 

There is little doubt of an hereditary predisposing factor which will de- 
termine in great measure the age of onset of symptoms, not only in asthma but in 
other forms of allergy. The heavier the allergic inheritance, the earlier mani- 
festations are likely to appear. ; . 

Spain and Cooke found that 79.1 per cent of asthmatics with bilateral m- 
heritance first manifested symptoms during the first decade. Cooke and Vander 
Veer found 66.2 per cent, Balyeat 58.6 per cent. According to Spain and Cooke 
36.3 per cent with unilateral inheritance develop symptoms during the first 
deeade. Cooke and Vander Veer found 32 per cent, Balyeat 52.5 per cent. 
Among those asthmatics with no evidence of inheritance Spain and Cooke found 
that 21.7 per cent developed symptoms in the first decade; Cooke and Vander 
Veer 17.7 per cent. 
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Fig. 9.—Age of first appearance of allergic symptoms, by decades. While this varies 
with different symptoms, roughly one-third of major allergics develop some evidence thereof 
before the age of 10 years, two-thirds before 30 years of age. The percentages shown in the 
chart are those recorded by Bray, “Recent Advances in Allergy,” Philadelphia, 1934, P. 
Blakiston’s Son & Co. 

Migraine.—Not much has been written concerning the other allergic 
manifestations. The early onset of infantile eezema is familiar to all. Mi- 
graine 1s usually considered a disease of adults, but my series shows an 
early onset, with approximately one-third affected in the first deeade, two- 
thirds by the second, and nearly all before age 30. Table II includes com- 
parison with similar conelusions reached by others. 


TABLE II, AGkE or ONSET Or MIGRAINE 
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[It will be seen from the above table, representing 4 series of investigations, that migraine 
usually commences before age 20 and that about 90 per cent of cases have onset before age 
30. Indeed, a high proportion commence in early childhood, > 
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Gastrointestinal Clein reports (1938) that 78 per cent of a group of 
100 allergic children showed some evidence of allergy before they were 4 
months old. The three main infantile allergic symptoms were eezema. vomit- 
ing and gastrointestinal distress including colic, gas and diarrhea. Ocea- 
sionally asthma, allergic rhinitis and urticaria developed in the first few 
months. The rash which occurred in 85 of the 100 infants, subsequently 
proved to be allergic, was located on various parts of the body, more frequently 
on the face, buttocks and folds of the skin. It was often relieved by removal 
of feather pillows or an old mattress, wool, silk covering, toys and certain 
foods. Vomiting occurred in 24, usually associated with rash or colic. Tt 
was persistent and often projectile as in pylorospasm. Relief usually followed 
the elimination of orange juice, cod liver oil, milk or other common foods. 
Clein believes that it is possible to label 78 per cent of allergic children prior 
to age 4 months. As they grow older. they develop perennial and seasonal 
hay fever, asthma, ete. The importance of early recognition is obvious, par- 
ticularly with respect to the prevention, if possible, of later symptoms. 


EXTRACT 


PERCENT 


GOOSE EPITHEL/UM 
HORSE SERUM 
SHEEP EPITHELIUM 


LE PAGE 


TIMOTHY 


RABBIT EPITHELIUM 
COTTON 


RAGWEED 

CHICKEN EPITHELIUM 
COW EP/ITHEL/UM 
HORSE EPITHELIUM 
CAT EP/THELIUM 
DOG EPITHELIUM 
DOG SALIVA 

DUCK EPITHEL/UM 


HAY 


REACTING 





Fig. 10.—The importance of different inhalant allergens based upon | Le one 
of positive test reactions. Adapted from Cooke and Vander Veer. q peer SS digs IO ae 
timothy) are easily the most frequent cause. The particular A gael ot al Be kite fr yee 
varies, naturally, in different localities. Similar series by other investiga ors We pea 
variations in the relative importance of others of the inhalants a arg a en oC é P 
locality, exposure, ete., but the above series will be found fairly representative. 


Inhalant and ingestant allergy. The statement has been made that 
young children are more likely to become allergic to foods; adults to inhalants 
3 that around the period of adolescence a child loses his food allergy to become 
inhalant reactive. In my own experience this is not exactly the case. Young 
children are more often allergic to foods. Adults are allergic to inhalants in 
much higher percentage than are young children. But the adults do not lose 
their food: sensitization to as great an extent as the above statement would lead 


one to infer. 
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In the adult with asthma or vasomotor rhinitis an inhalant allergen is 
usually found to be the primary etiologic agent. At the same time such a 
patient is usually found by test to be atopic to quite a variety of foods, and 
best therapeutic results follow the avoidance of not only the inhalant factors, 
but also the ingestants. When we are dealing with inhalant allergens in an 
adult, this may overshadow the food allergy, but the food sensitization may 
persist nonetheless. 

Race Incidence 


Available evidence would indicate that there is a distinct difference in 
racial predisposition to allergy. Here again we must realize that there are 
many factors besides race which determine whether persons in one or another 
eeographie location will manifest symptoms. Furthermore, the accuracy of re- 
ports depends in a measure on the interest which the physicians of the locality 
take in the subject. Either John Bostock was wrong when, in 1819, he reported 
hay fever as a very infrequent disease, or else the condition is becoming rapidly 
much more common even in England. It seems probable that it was decidedly 
more common then than the literature would lead us to believe. 

Scheppegrell concluded that hay fever is practically nonexistent in Mexico, 
populated chiefly with Indian and Spanish blood. However, when I investigated 
the situation in Mexico City I found that although hay fever is uncommon, due 
in great measure to the character of the vegetation, the diseases associated with 
food allergy were well recognized. The term allergy was not used locally be- 
eause none of the physicians of the locality had had oceasion to interest 
themselves in the subject. Scheppegrell concluded that there is no hay fever in 
Cuba. Durham’s investigation explained this, since there is no ragweed, and 
practically all of the vegetation is cross-fertilized by insects. The same is un- 
doubtedly true in great measure throughout the tropics. . 

Dr. Eugene Harvey of Bermuda has told me that on this island the only 
hay fever of importance is that due to cedar. He was under the impression that 
practically the only food allergy on the island was to sea foods. However, 
since becoming interested in the subject he has been surprised at the number 
of cases allergic to more usual foods. He has recognized a number of horse 
dander and house dust sensitizations. While he has made no survey he has 
concluded from his studies that allergy is not infrequent in Bermuda. 

It becomes obvious that factors other than race may account for the in- 
frequency (apparent or real) of allergy in any given eroup of people. 

Thommen has studied the incidence of hay fever amone the American 
Indians and appears to have shown quite conclusively that there is a racial 
variation. He interrogated persons directing the medical work on the Indian 
Reservations, finding that hay fever and asthma are rare in pure-blooded Amer- 
ican Indians even though they are living in the same localities as whites who do 
suffer from these diseases, and are exposed to the same pollens. 

He further states that although the native Javanese, Malays, and Fast 
Indians working on the rubber plantations in Sumatra, Dutch Kast Indies, 
and on the Malay Peninsula never have hay fever, Europeans and Americans 
who visit these territories do suffer when there. Natives in the hills of India 
rarely if ever suffer from hay fever, while Kuropeans and Americans do have 
the symptoms in that locality. 
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The Negro is subject to all of the allergic manifestations. No compre- 
hensive survey has been made of this race, although the general impression has 
been that he is less allergic than the white race. Scheppegrell found that hay 
fever is fairly prevalent in the Louisiana Negro, with at least one-third the 
meidence of that in the white race. 

_ Derbes and Engelhardt (1943) surveyed the hospital population in Charity 
Hospital, New Orleans, for five years, and found the ratio of admissions of pa- 
tients with bronchial asthma per one thousand admissions was in white males, 
6.95; Negro males, 4.04; white females, 6.839; Negro females, 3.79. 

The conclusion seems tenable, for the present at least, that although the 
apparent infrequency of allergy in races other than the white and even among 
the whites in various sections of the world is due in part to lack of ‘‘allergy 
consciousness’? among local investigators, nevertheless the incidence among 
Caucasians appears to be actually higher than among other races. 


> 


CHAPTER X | 
CLIMATE, ENVIRONMENTAL FACTORS AND SOCIAL STATUS 


Climate 


Irrespective of environmental allergens and indeed long before allergy 
was recognized as a cause for hay fever or asthma, climatic factors were 
widely discussed. As early as 1698 Floyer expressed his opinion that changes 
in the weather, especially a falling barometric pressure, were likely to precipitate 
attacks of asthma. His experience was that moist air was injurious, dry air 
beneficial. That these nonallergenie factors are still worthy of consideration 
is shown by the investigations of Petersen (1934) who finds that deaths from 
asthma in Chicago occur more frequently during a polar infall, a change in 
eyelonie front in which there is a falling barometri¢ pressure. 

Barometric pressure.—The effect of barometric changes is seen in the 
experience of Rappaport, Nelson and Welker (1935) who reported that seven 
patients with pollen asthma in a pollen-free room experienced an ‘‘epidemic’’ 
of asthma on a day in which there were sudden weather changes but in which 
there was no inerease in the exposure to pollen. On September 12, 1932, there 
was a sharp fall in barometric pressure followed by a rise and another fall, a 
sudden fall in temperature and a sharp rise in humidity. Heavy precipitation 
occurred late in the afternoon and again in the evening. That night all had 
severe asthma. Ten days later there was another rainfall but without great 
barometric change and with less pronounced change in humidity and tempera- 
ture. On this second occasion none of the patients remaining in the pollen-free 
room experienced asthma. 


Humidity, soil—Salter (1860) concluded that low, damp areas with 
abundant vegetable life are unsuited for asthmaties. Van Leeuwen (1925) 
and Tiefensee stated that clay soil or soil containing large amounts of peat, 
a soil which is moist and does not allow the water to drain away readily, 
is likely to be bad for asthmatics. Asthmaties do better on sandy soil. In this 
ease, probably humidity, and vegetable life play a part. Van Leeuwen found 
fungi the most important group of allergens in Holland. These are more likely 
to be abundant in such damp climates. 

Too great humidity appears to be disadvantageous for asthmatics. Asthmat- 
ics are often worse in fogs. There are chronicles of three so-called epidemics of 
asthma occurring during an unusually heavy fog. It was said that persons 
who had never had asthma before experienced it at these times. The first oc- 
curred in Brittany in 1848, the second in London in 1880. The third is easily 
within our own memory since it received wide newspaper publicity at the time. 
It occurred in Belgium in 1932. It was said to have affected cattle also. I have 
a patient, living in New York City, who, in 1934, was at work in his office on the 
twentieth floor of an office building. In the midafternoon a heavy fog settled 
over New York. His lunch had been the same as usual, eaten at the same 
place, and there had been no change in his environment. With the settling 
of the fog, he rapidly developed very severe asthma which required repeated 
epinephrine injections for relief. Rowe has reported that patients suffering with 
asthma in San Francisco could go inland a few miles and promptly get relief. 
Black (1936) has called attention to the association of exacerbations of asthma 
with changes in the weather, and attempted to correlate weather conditions with 
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the blood density. He states that weather conditions influence the asthmatic 
person to such an extent that a food-sensitive person may continue to eat the 
offending food in the dry, hot weather of midsummer and suffer no ill-effects 
from it. | 

There are persons who cannot tolerate even a reasonably high humidity, one 
Which would be normal for the average person. A woman in a Carolina cotton 
mill works in a large room in which the humidity is controlled mechanically 
and IS registered graphically throughout each twenty-four-hour period. She 
conceived the idea that humidity might play a part in her asthma and dis- 
covered that as long as the humidity remained below 68 per cent she had no 
asthma. When she experienced asthma in the mill, she always found that the 
humidity had increased above 68 per cent. Sixty-eight was the critical point 
for her, determining the presence or absence of asthma, all other environmental 
factors remaining unchanged. On the other hand, Parlato has described five 
patients whose asthma was exaggerated in houses where the humidity was be- 
low normal. Thus, too little as well as too much may cause symptoms in dif- 
ferent persons. 


Altitude.—lIligh altitude, especially on the European Continent, has long 
been vaunted as a cure for asthma. Van Leeuwen recommended an elevation 
of 4,500 feet or higher. He believed that the beneficial effects could not be at- 
tributed to escape from the allergens in one’s home, situated at a lower altitude. 
One must be cautious in acceptance of this conelusion since as far as I ean 
determine from the literature those who recommend high altitudes are prac- 
tically without exception persons who live at low altitudes, practically at sea 
level. In Europe, outside of Switzerland and remote ranges such as the 
Pyrenees, there are few localities higher than 4,500 feet. As a consequence 
persons seeking altitude must change their allergenic environment very ma- 
terially. One observation made by Bray, however, lends important corroboration 
to the conception of the beneficial effects of altitude. He states that members 
of the Royal Air Force who suffer from asthma gain relief from high altitudes. 
Contrary, we find that in the United States at altitudes of a mile or higher, hay 
fever and asthma do occur. Cunningham of Denver finds pollinosis a real prob- 
lem. We are accustomed to think of Arizona as being an excellent climate for 
asthma and hay fever but in my experience benefit derived there is due either 
to a change in pollen exposures or to the dryness of the climate with its bene- 
ficial effect on sinus infection and bronchitis. 

Whether or not high altitudes are beneficial in Europe because of change 
of environment or because of some factor intrinsic to the altitude, the fact re- 
mains that there appears to be quite general agreement in Europe that an 
altitude of over 4,500 feet is beneficial. A number of studies have been made to 
explain this. Explanations have included decreased exposure to dust, lowered 
moisture, and have even involved biochemical changes in the blood. Schneider 
(1921) found that the alkalinity of the blood was reduced at high altitudes. 
A relative alkalosis during allergic attacks has been described by some authors. 
The reduced blood alkalinity would, therefore, be beneficial. However, since 
the majority have failed to relieve allergic manifestations following the creation 
of definite acidosis, this must be accepted with decided reservations. 

Purekhardt (1930) concluded that the only climatie factors which might 
play a part with persons already living in high altitudes were (1) sudden tem- 
perature changes and (2) increased humidity with fog, rain or snow. 

Wind.—IHumidity and barometric pressure changes are not the only 
climatie factors that may precipitate attacks, especially of respiratory allergy. 
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Van Helmont (1648) accused the east wind. Bray (1934) states that east 
winds in England are, in general, bad for asthmaties. I have two patients who, 
when living at Virginia Beach, directly on the Atlantic Ocean, experience vaso- 
motor rhinitis or allergy when the wind is from the northeast. There is no 
land due northeast, although twenty to forty miles slightly east of north is the 
so-called ‘‘Hastern Shore’’ in which there is some’ marsh land. I have found 
from exposure of mold plates outside the windows that this northeast wind at 
Virginia Beach, during the time when these two patients were having symptoms, 
has a high mold content, although I have been unable to demonstrate sensitiza- 
tion to any of the molds that we have collected in this way. <A child living in 
Wilmington, N. C., has symptoms when at the beach, and when the wind is from 
the east, with no land whatsoever to the east, and, surprisingly, is relieved when 
he goes inland about 10 miles. He is allergic to ragweed and has observed the 
above phenomena only during the ragweed season. 

Prinee (1935) found in Galveston that molds were of great importance in 
respiratory allergy in that locality and observed that when the wind is off shore, 
reaching the island from across marshes on the mainland, the mold content is 
high and the patient’s symptoms are worse. 

Wind alone may cause respiratory symptoms, but when the symptoms are 
attributed to wind from a given direction, one would do well to identify those 
substances for which the wind serves as vector. 

Where a brisk wind alone is responsible for symptoms, this usually turns 
out to be an example of physical allergy, with sensitization to sudden changes 
of temperature such as that involved in the breathing of fresh cold air. 


Temperature, actinic rays.—Heat, cold, sunlight, all may cause respira- 
tory allergy and other manifestations, particularly urticaria, in a person who 
is not acclimatized to sudden changes. The person mildly sensitized to cold 
may have trouble only during the first cool days of the autumn. He may have 
no trouble during the colder days of midwinter, due to the fact that after a few 
cold exposures he has been able to adjust or aeclimatize himself to the change. 
Another, mildly allergic, may have no trouble from the relatively slight changes 
of early fall but may get into difficulties in the more extreme cold of midwinter. 
Finally, one may be sensitized not so much to cold but to a change of tempera- 
ture, a sudden change from warm to cold. This is the type of person who ex- 
periences symptoms during the summer when going into air-conditioned build- 
ings, movies and the like. It becomes obvious, therefore, that a person allergic 
to cold may experience symptoms in the autumn, winter, spring, or summer. In 
midsummer he may get into difficulties when swimming in cool water. There 
is little doubt that many instances of sudden drowning of eood swimmers are 
due to sensitization to cold. Horton, Brown and Roth have recently em- 
phasized this point. 


In the same way the person allergie to heat may have trouble only during 
the first warm days of spring, or 


r when his tolerance is exceeded during the 
hottest days of summer, or even in midwinter when entering a heated building. 
) ly sensitization to heat, manufac- 
tured within the body. Effort sensitized patients are usually also heat allergic. 
I have seen a woman who collapsed after swimming in a eold lake in the Maine 
woods. She avoids swimming for this reason. We did not find her sensitized 
to cold but did find her strongly sensitized to heat and effort 


ing was probably not due to cold sensitization but to the he 
the effort of swimming. 


So-called sensitization to effort is probal 


. Her near-drown- 
. i at manufactured in 
She is also allergie to the actinic rays, an exposure of 
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two minutes under the quartz lamp at a distance of three feet resulting in 
generalized urticaria. Whenever she is at Atlantic City on the Boardwalk she 
has urticaria. This is, no doubt, due both to heat and the actinic rays. For 
years she has avoided exposing herself to the sun in a bathing suit. 


Discussion.—Physical or climatic factors, wind, temperature, humidity, 
barometric pressure, all may cause allergic reactions in the predisposed. Tem- 
perature changes which inaugurate attacks in one person may relieve in another 
and vice versa. This is equally so with humidity. So far as I know, no con- 
elusive studies have shown that a rising barometrie pressure will cause symp- 
toms in predisposed individuals, but by analogy, and because a falling pressure 
may do so, we must consider this as a probability. The North Carolina woman 
whose symptoms appear with rising humidity would do poorly at Mont Dore, 
that famous French spa where asthmatics remain in rooms filled with vapors 
from the steaming hot springs. Since there must be others who are allergic to 
increased humidity, it seems probable that a proportion of those who attempt 
a cure at Mont Dore find their symptoms made worse rather than better. 
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COMPARISON OF RAGWEED POLLEN PREVALENCES 

THREE SOUTH-EASTERN CITIES 
Richmond 
a Washington — — — 
240 
180 
120 
60 
fm ; Sar 8 IRR eoan Cen ke LOnemS 
| 15 B 30 5 10 9 2 Sane SS. - ie 
eee cad Pees itn w eteces September --------->-October >| p -n= == =>ye mes bem a September as October 


Fig. 11.—Pollen counts on two successive years in three cities, Rescate A gt agmete sie 
equally distant on a roughly straight line extending 250 miles north ae ates Feubte 
show some variation from day to day, due principally to pei wea a ee an 
same time the general character of the curve for the two years eG ere i nes adahaits 
the cities, 1930 being a year of low prevalence, 1931, one of bien La Ab arin ae So eelien 
climatic factors such as conditions during the growing Taree oon Ay re ee : 
yield for the season and may be reflected similarly in localities hundreds s 


It was a wise precept formulated by Hyde Salter, sixty-five years ago, that 
asthmaties do best in climatic surroundings which are the reverse of those to 
which they are accustomed. The asthmatic in Arizona might find relief in 
southern Florida, while the asthmatie from Miami is being relieved in cad 
Fortunately, today, we can control the climate at home, to a degree, providec 
we have determined the conditions best suited to the individual. 


Environment 


Botanic flora._In the majority of allergic patients, factors ae con- 
: : “afie nY ‘ ‘ areens, 
sidered as climatic are actually dependent upon specifie eny ironmental aller: 
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which in their turn may depend upon the climate. A hay fever sufferer living 
on the Hastern Seaboard or in the Mississippi Basin may find the climate of 
Jalifornia ideal for his malady. However, it is not the climate alone but the 
fact that ragweed to which he is sensitized grows abundantly in the East, not 
at all on the West Coast. There are many places where the ragweed sufferer 
may find relief: in the woods of Canada or northern Michigan, on the Pacific 
Coast, in Cuba, Bermuda or on an ocean voyage. The ‘‘climate’’ is salubrious 
but only to the extent that it is insalubrious for the development of certain 
flora. 

Hay fever resorts.—Nor is the climate alone responsible for the flora. The 
hand of man plays its part. Most of the hay fever resorts of preceding genera- 
tions have lost their ability to relieve. Situated as they were, well away from 
civilization, in the heart of large timbered areas, where the only pollens of con- 
sequence were those from trees, where weeds and grasses had no opportunity 
to grow, they provided ideal havens for the victim of sensitization to the pollens 
of weeds and grasses. Of course, the tree pollens were there but the trees 
pollinate early, before the grass and weed sufferers arrive. Therefore, even if 
the latter were allergic to certain of the tree pollens they would have no trouble 
while there. 

Unfortunately the popularity of these resorts was their undoing. The 
hay fever sufferer longed for greater ease and comfort than could be obtained in 
a tent alongside a woodland stream or on the shore of a lake. Resorts sprang 
up, with their fine hotels. In order that sustenance might be provided, trees 
were felled and acres tilled. Whereupon weeds and grasses commenced to 
grow. The hand of man had played a part. 

The hand of man has played some part in determining the absence of rag- 
weed hay fever in Europe. Because of the intensive cultivation of the soil, 
weeds are less abundant. Pollinosis in Europe is due to sensitization to the 
trees and grasses. 

Geography and flora.—One might well wonder why, with all of our trans- 
continental traffic, ragweed has not thrived in California. Here, however, it 
is the climate that prevents. Ragweed has actually been imported into southern 
California and is being grown on a small tract of land for the purpose of collect- 
ing pollen. Although several years have elapsed since this was done, ragweed 
has not run wild. The weed grows late in the season, blooming after midsummer. 
In the East the growth-promoting rainy season is much later than in California. 
West Coast rainfall occurs in November, December and January, long before it 
is of any use to ragweed. This plant must have an abundance of water at the 
proper time for it to flourish. Even in the pollen gardens where it has been 
planted in southern California, diligent artificial irrigation is employed to save 
it from perishing. 

Among our routine pollen tests I have for years included the pollen of sugar 
beet. We find a large number of persons allergic to this but have never traced 
a case to sugar beet pollen as the etiologic agent in Virginia. However, Dutton 
tells me that in El Paso, sugar beet pollinosis is a very troublesome factor 
among those who cultivate the plant. This would be the ease elsewhere where 
beets are raised in large quantities. 

I have said that cedar is the chief pollen factor in Bermuda. While in the 
eastern portion of the United States we do find persons sensitized to cedar or 
Juniper If 1s not an important factor. But as we go west we find it a factor of 
decided Importance in Texas, due to the prevalence of the mountain cedar and 
in the region of Santa Fe where the closely related juniper thrives, 
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Fungi—These examples are sufficient to demonstrate the environmental 
importance of the pollen in the air, both in its qualitative and quantitative 
aspects. The same is true although to a lesser degree with fungi. Balyeat has 
shown that in late summer the concentration of mold spores in the air far 
exceeds that of pollens. Since fungus sensitization is not as common, it is 
only in those areas where concentration is unusually heavy that we find mold 
allergy a major problem. 


Storm Van Leeuwen (1927) first emphasized the importance of fungi. 
Holland is a low, damp country and he found fungus allergy the most outstand- 
ing single etiologie agent in the respiratory cases. Fifty per cent of asthmaties 
in that country give positive skin reactions to the air-borne fungi. Jimenez 
Diaz (1932) states that fungus allergy is important in the coastal region of 
Spain. Prince, in the Texas coastal region, Feinberg, about Lake Michigan, and 
Wittich, in the grain country in and about Minnesota, have found this true, as 
has Metzger on the west coast of Florida. In Virginia we find mold sensitization 
a factor of importance especially in the old colonial homes with damp cellars 
situated along the river banks of the tidewater section. 

House dust.—House dust is an environmental factor of extreme importance. 
House dust differs quite essentially from road dust. Much of its allergenic con- 
stituents are derived from the disintegration of material from animal and 
vegetable sources, the silk, wool hairs, cotton and linen fibers of draperies, 
upholstery, rugs, clothing, and from feathers, horse hair, rabbit hair and the 
like, constituents of pillows, kapok, upholstery, felt, ete. Pollen, fungi, bacteria 
and many other things combine to form the constituents of house dust. Never- 
theless, irrespective of the individual constituents of house dust, sensitization 
appears to be a very specific and very common malady. What it is in house dust 
which acts as the antigen is still not known. It seems to be the same in all parts 
of the country, so that dust collected in one loeality may be used as antigen in 
another. There is no way completely to avoid it, even with the most scrupulous 
cleanliness. 

Environmental factors and foods.—Household pets and barnyard stock 
often constitute most important items in the environment. Cosmetics, insecticides 
and tobaceo are other outstanding examples. Foods may well be considered also 
as environmental factors since they are substances with which the individual 
comes in contact from the outside. Not long ago, texts listed those foods to which 
persons had been found sensitized. Today it would be much shorter to list those 
foods to which man has not been found allergic. Indeed, it would appear that 
under appropriate circumstances man may become allergic to any known article 
of nourishment. 

Occupation.— Occupational allergens are most numerous and are con- 
tinually being added to, chiefly in the form of new chemical compounds. Al- 
though the dermatoses possibly constitute the largest proportion of manifesta- 
tions of occupational allergy, inhalant allergy comes in for its full share. This 
phase of the subject will be discussed elsewhere, but it is obvious that here also 
we are dealing with environmental factors. 


Social Status and Intellect 


One often sees the statement that allergy is a disease of ‘‘the better classes, ”” 
the well-to-do and the higher strata of society. This conception is far trom 
new. Thommen has collected the old literature on the subject. He tells us that 
Zostock could not find ‘‘a single unequivocal ease among the poor.”’ Phoebus 
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(1862) found much more hay fever proportionately in the noble born than in 
the general citizenry. One hundred and forty-six of his hay fever patients were 
educated, 8 uneducated. Beard (1876) found Fifth Avenue quite familiar 
with hay fever but not a case in the slums. Yonge as recently as 1910 stated 
‘the malady is practically confined to the educated eclasses.”’ 

Today we find allergy in all of its manifestations, in all social groups, and 
apparently with very little variation among the groups. My own survey of a 
community of 508 persons in which I found 10 per cent suffering from major 
allergy, which was the highest percentage reported up to that time, dealt with a 
small farming community with a few gas stations and general stores and no one 
of even average wealth, as compared with the usual urban populations. 

Balyeat (1928) has suggested that allergic children are above the average 
mentally and are freer from diseases other than allergy. His criteria for free- 
dom from other disease might be subject to criticism. A physical examination 
and laboratory studies were made, but the outstanding criterion was the history 
of past infectious diseases of childhood. With regard to these much depends 
upon the opportunity for exposure. 

However, with these criteria Balyeat concluded from a study of 323 children 
that 78.35 per cent were above normal in general health, 16.7 per cent normal 
and 4.95 per cent subnormal. The above-normal cases had had practically 
no diseases of childhood; the average normal had had what the author eon- 
sidered the average number of diseases of childhood, of moderate severity ; while 
the subnormal group included those who had had a larger number of contagious 
and infectious diseases than usual ‘‘and who seemed somewhat delicate in 
general.’’ 

Mental ability.—Balyeat also studied the mental activity of 80 nonallergics. 
Among the allergics 68.75 per cent were mentally superior, contrasted with 25 
per cent among nonallergies. 

This is to be contrasted with the indirect evidence supplied by Shannon who 
found that allergic children exposed to their specific allergens did poorly in 
school. Following relief by avoidance their work improved greatly. There was 
no comparative study of intelligence quotients. 

In a more recent study of 145 allereie children and 145 nonallergie con- 
trols whose intelligence rating was determined by four different psychologic 
methods, Piness, Miller and Sullivan found that: 

1, Children with asthma are very similar in intellectual level to a normal 
group with the variations of a normal group. They include children of superior, 
average, normal, and inferior intelligence. 

2. There might be some indication that the incidence of allergy is less in 
the feebleminded group, but the data available are very general and not statis- 
tically reliable. 

3. As far as school success is concerned, the allergy group is similar in 
grade placement to the normal eroup. 

4. There is evidence in the allergic group of slightly more school retardation 
than should be expected if their illness had not handicapped them. 


CHAPTER XI 
HEREDITY 


It is now quite generally agreed that there is an hereditary factor in allergy, 
the allergic tendency being at least in part inherited. The children of allergic 
parents are more liable to develop the malady, and at an earlier age, than the 
children of parents who appear to be nonallergie, 

The first serious modern study of the heredity of asthma and hay fever 
was undertaken by Cooke and Vander Veer (1916). There followed the work 
of Adkinson (1920), of Spain and Cooke (1924), of Bray (1930) and of Richards 
and Balyeat (1933). 

Early observations.—While these and the more recent work of Wiener, 
Zieve and Fries which we shall discuss in greater detail, comprise the most 
comprehensive efforts to determine the method of inheritance, the conception 
of an hereditary factor is by no means new. As early as 1650 a family incidence 
of asthma was discussed. Similar suggestions were made concerning hay fever 
twelve years after its first description by Bostock. The family incidence of 
angioneurotic edema was discussed in the same year in which Quinke described 
the disease. 

The term migraine first appeared in English medical literature in 1777. 
Modern recognition of the disease as an independent symptom complex dates 
from 1784 when Tissot described the condition in his Dictionary of Medicine. 
It was not until fifty years later that he discussed the occurrence of the disease 
in successive generations, but I suspect that he and probably others had this in 
mind long before the appearance of his later article. 


TABLE IIT. ALLERGY AS AN HEREDITARY DIATHESIS. SHOWING AUTHORS AND DATES ON WHICH 
THEY PRESENTED EVIDENCE OF AN HEREDITARY FACTOR IN SEVERAL ALLERGIC DISEASES 








ANGIONEUROTIC 





7 . FEVER MIGRAINE 
ASTHMA HAY FEVEI MIGRAINI hid 
Sennertus 1650 First classified as an 
Floyer 1698 independent disease 
Cullen 1784 by Tissot 1784 
Ryan aby Shs 
Davidson 1795 
Disease first de- 
scribed by 
Bostoek 1819 
Eberle 1831 Elliotson 1831] 
Ramadge 1835 Tissot 1834 
Andral 1859 ms 
Salter 1860 Symonds 185§ 
Wyman 1872 ; 
Liveing 1873 
Beard 1876 Disease first de- 
Steavenson 1879 ; scribed by ine 
Henchen 188] Quincke 1882 
. 2Q *n~lealacher RRO 
Geddings 1883 Mackenzie 1884 Dinkelac her 1882 
Moebius 1894 Valentin 1885 
Drinkwater 1909 Strubing 1885 
Auerbach 19138 Osler 1888 
Cooke & Vander Cooke & Vander 
Veer 1916 ~ Veer 1916 
Adkinson 1920 ae 
Spain & Cooke 1924 Spain & Cooke 1924 Smith 1922 
tichards & Richards & 
Balyeat 1933 Balyeat 1933 


" inal 
sray 1944 
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TABLE IV. FAMILIAL INCIDENCE OF ALLERGY 








ASTHMATIC CHILDREN WITH POSITIVE FAMILY IMWSTORY 


Rowe 70.9% 

Bray 68.5% ; 3 

Comby 58.0% 40-70 per cent of asthmatic children present 
Bullen 50.7% a family history of allergy 


Schloss 47.0% 
Peshkin 42.5% 





ASTHMATIC ADULTS WITH POSITIVE FAMILY HISTORY 


Van Leeuwen 63.6% 








Rackemann 
ee eee cae 5Q 707 A476 S 
Extrinsic 98.77% 47% U Two surveys, 1920 and 1927 
Intrinsic 10.7%-37% § : 
Rowe 58.4% 
Adkinson 48.0% ; : 
Coke 46.0% 40-60 per cent of asthmatic adults give a 
Menagh 40.0% family history of allergy 
Bullen 39.4% 
Salter 39.0% 
HAY FEVER PATIENTS WITIL RESPIRATORY ALLERGY IN FAMILY 
«fe “| 9° C * relatives ave av fever _* 
Sajous 37.0% of relatives have hay feve ictal 55% 
Sajous 18.0% of relatives have asthma { 
Scheppegrell 30.8% of relatives have hay fever 
Kahn 80.0% of relatives have hay fever 
Spain & Cooke 58.4% 50-80 per cent of hay fever patients give 
Cooke & Vander Veer 48.4% family history of inhalant allergy 
MIGRAINE PATIENTS WITH ALLERGIC FAMILY HISTORY 
Rowe 74.0% 
Bray 82.0% 
Balyeat 85.4% 
Vaughan 85.0% 
FAMILY ALLERGY INCIDENCE IN OTHER DISEASES 
FOOD ALLERGY Rowe 68% 
ECZEMA Piness & Miller 41% 
O’Keefe (children) 28%—(adults) 37% 
Rackemann (children) 36% (adults) 50% 
Rowe 69.0% 
Balyeat 76.6% 
URTICARIA Menagh 32.6% 
Rowe 55.0% 


Rackemann & Colmes 25% 








Osler as early as 1888 described 22 eases of angioneurotie edema in five 
generations of a family. Similar descriptions have appeared since that time. 
Bray remarks that ichthyosis occurs in about 5 per cent of asthmatie children 
and that other members of the family are frequently affected. Spangler has 
reported a high incidence of allergy in the families of epilepties. 

Stiles and Johnston (1946) studied five generations of a family containing 
232 persons. Respiratory allergies were found in 22.4 per cent of these, as ecom- 
pared with 7 per cent in the normal population. They believe that respiratory 
allergy may be an irregular dominant characteristic. Tables III and IV show 
that overwhelming evidence points to allergy as a familial disease. 

Objections.—Although it is quite generally agreed that inheritance plays 
a part in the development of the allergic predisposition, this conclusion is not 
universal. Ratner in particular has questioned the conclusion. He found in a 
study of 250 allergic children and 315 normals that the family incidence was 
approximately the same in both, and that about 50 per cent of families in both 
groups showed no allergy, 
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Difficulties.—The fact that in from 40 to 50 per cent of cases a definite 
inheritance cannot be demonstrated has been used as an argument against the 
hereditary theory. However, as Walzer, Coca and others have pointed out, 
negative evidence, particularly in this regard, is not as convincing as positive 
evidence. Relatives who should present a history of allergy may be potentially 
allergic, and manifest the disease at some period later than that of the question- 
ing. In this way children often manifest their allergy before one or both parents 
do so. As Walzer points out, ignorant parents may deny having the disease 
although they actually have it, due to the feeling that the admission is tanta- 
mount to an acknowledgment of responsibility for the disease in the child. Some- 
times parents have mild allergic symptoms which they do not recognize as 
allergic. In this ease the denial is honest but incorrect. This would apply for 
example to the parent of an asthmatic child who fails to recall that he himself 
developed diarrhea following the eating of walnuts. 


General conclusions concerning inheritance.—I shall make no attempt to 
record here the exact figures reported on the family incidence of allergic dis- 
eases. All are different and many are not directly comparable because of dif- 
ferences in the methods employed in statistical classification. Only the general 
conclusions agreed on by the majority of investigators are presented. 





Fig. 12.—An allergic family tree. The union of two allergic families produces allergic 
offspring. There is no evidence in this tree of the inheritance of a tendency to involve specific 
shock tissues. All of the common allergic symptoms appear. The inherited trait appears to 
be ‘fa tendency to become sensitized.” The shock tissue which will become involved cannot 
be predicted from the inheritance. In the same way there is no obvious inheritance of sen- 
sitization to any given allergen, a large miscellaneous list appearing in the three generations. 


1. Hay fever due to daisy and goldenrod. Abdominal allergy from clams and Bae 
2. Migraine, cause undetermined. 3. Urticaria from quinine. Death from cahisfee Wie Ce he 
allergy?) 4. Colitis and diarrhea due to milk. 5. Nasal allergy from house dust. Trichop Ly ee 
6. Abdominal allergy from mushroom, peach, and almond. Urticaria from wool jan 
strawberry. Headache from shrimp. 7. Spastic colitis, urticaria, and eczema from heer 
and cantaloupe. 8. Gastrointestinal allergy from walnut. 9. Hay fever due. el Abe see : 
Horse asthma, ivy sensitization, gastrointestinal symptoms from milk. 11. Canker sores | rom 
chocolate. Asthma due to ragweed. 12. Asthma due to feathers, dust, and ragweed. : Eczema 
and asthma due to wheat, chocolate, and strawberry. 13. Nasal allergy from pyrethrum. 
Serum sickness due to scarlet fever antitoxin. 


Antecedent family history of allergy is positive in from 50 to 70 per cent 
of allergies. This is especially true with adults where the relatives have lived 
long enough to develop symptoms even at relatively advanced ages (Cooke and 
Vander Veer, Rackemann, Rowe, Peshkin, Bray, Comby, Bullen, Schloss, Balyeat, 
Smith, Allen, Hansel). This high incidence of family allergic history in allergies 
is to be contrasted with the low antecedant family history found in normal non- 
allergic persons (7 per cent). . 

Not only does an allergic heredity predispose to the disease but in some 
measure it predetermines the age at which the individual will manifest symp- 
toms. Nearly all allergies with bilateral inheritance, through both mother and 
father, will manifest the disease before age ten. Only about one-third of those 
with unilateral inheritance and one-fifth of those with no recognized inheritance 
develop their first allergic symptoms prior to age ten. 
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The heavier the allergic inheritance, the greater is the number of offspring 
who will develop allergy. The heavier the inheritance, the earlier will be the 
ages at which the symptoms appear. It has been estimated that nearly three- 
fourths of all children with bilateral allergic inheritance will eventually de- 
velop the disease. About one-half of those with unilateral inheritance do like- 
wise. The heavier the inheritance, the greater will be the number of different 
allergic manifestations in each of the offspring. . 

There appear to be two modes, statistically speaking, for the age of first 
development of allergy. These are divided by puberty. The largest number 
develop symptoms during the first decade, which represents the first mode. 
In the third decade there is also a decided increase in the incidence of the first 
attack although, of course, first attacks are recorded for all ages. However, 
there appear to be two chief times for onset, prior to puberty and in the first 
decade or two thereafter. 

Some authors (Bray, Rowe, Hansel) conclude that inheritance is greater 
through the mother than through the father. On statistical grounds I feel that 
this conclusion should be studied further before receiving entire acceptance. So 
many factors play a part in predetermining the type of material available for 
statistical study. A child is usually brought to the clinic by the mother rather 
than by the father and the mother would be more conscious of her own symp- 
toms, especially minor or evanescent symptoms, than of those of her husband. 


What we inherit.—It is generally agreed that it is not the allergic mani- 
festation of the moment which is inherited but rather the tendency to become 
allergic. The parent may have asthma while the offspring may have hay fever, 
urticaria, migraine, or others of the clinical allergies.. It should be noted, how- 
ever, that Coca and Clarke, Donnelly, and Coca, have stated that the allergic 
children of asthmatics express their allergy more often in the form of asthma 
than in other possible modes. This has also been mentioned in the literature as 
frequently being a characteristic of hay fever, migraine, angioneurotic edema 
and eezema. They therefore suggest that the inheritance may include the pre- 
disposition to react on the part of one or another of the shock tissues. Coca 
suggests that there may even be some hereditary factor that determines to a 
degree at least the substance to which one will become allergie. 

Here again statistical studies have not been sufficiently comprehensive to 
be conclusive and for the present it is safer to say that the predisposition to be- 
come allergic is inherited but that the substance or substances to which one 
becomes sensitized and the manner of the allergic expression are determined, 
after birth, by a variety of factors such as constitutional makeup, local irrita- 
tion, and the nature and prevalence of allergens in the immediate environ- 
ment. The inheritance of sensitization to ragweed would be a logical concept as 
long as one held to the theory that experimental anaphylaxis and clinical allergy 
are two entirely different phenomena, the second being primarily hereditary. 
But to those who aecept a common basis for both, the inheritance of sensitiza- 
tion to ragweed does not fit into the picture nearly as well as an inheritance of a 
predisposition to become allergic to some substance to which one is exposed 
during gestation or after birth. Clinieal evidence indieates that the substance 
to which one becomes sensitized depends in great measure upon the opportunity 
for exposure and the length or intensity of the exposure. 


Theories of the Mechanism of Inheritance 


1 Ty Yr . = = 
Cooke and Vander Veer, Spain and Cooke, and Bucher and Keeler have 
favored the idea that allergy is inherited as a simple Mendelian dominant. 
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Adkinson concluded that aller rgy was a recessive characteristic. Richards and 
Balyeat expressed their opinion that it is inherited as a partial dominant. 

Bucher and Keeler have reported an allergie study of five generations in 
a single family, representing 454 individuals of whom 236 were males and 218 
females. Of the total number, 102 Inna tested allergy. From their study they 
conclude that this particular family transmitted allergy as a simple dominant 
unit-character affecting in equal numbers both males and females. There was 
about a 12.5 per cent deficiency in the allergic classes, due to normal overlaps. 
The commonest allergic manifestations were asthma (49 per cent of the allergic 
individuals) and hives or eezema (42.1 per cent). Seventeen and six-tenths 
per cent of the allergic members of the family exhibited multiple manifesta- 
tions of allergy. 

Wiener, Zieve and Fries have presented what appears to me the most logiea] 
explanation of the allergic inheritance. 
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Fig. 13.—Record of the inheritance of pollinosis in six generations. This would at first 
suggest the inheritance of a predisposition to involvement of certain shock tissues (respiratory 
tract). However, the family records are limited to hay fever and asthma and do not specify 
presence or absence or other allergic symptoms. The two members of this family group, 
studied by the writer, did have other allergic symptoms. \ 


Recessive genes.—They discard the dominant theory since this fails to ex 
plain why, in more than half of the pedigrees, both parents are normal. They 
reject the recessive theory since there are pedigrees in which both parents are 
affected and some of the children are normal. Their theory inclines more to 
the recessive theory of Adkinson but explains why two allergic parents may have 
apparently normal children. 

There are two modes of allergic symptoms, before and after puberty. Cooke 
and Vander Veer, also Spain and Cooke have shown that when both parents 
are affected, the children manifest the disease at an early age, usually before 
puberty. Where one is affected the children usually develop symptoms later. 
Where neither parent manifests allergy, symptoms appear still later. Wiener 
and his collaborators classify allergics into two categories, those who develop 


78 GENERAL CHARACTERISTICS OF CLINICAL ALLERGY 


first symptoms before puberty, and those who do so later. ; Those before puberty 
have bilateral inheritance. Those after puberty have either unilateral or no 
obvious inheritance. 
Aceordine to them, the heredity of allergy depends upon a single pair of 
allelomorphie eenes; N—the normal or nonallergie gene which tends to be 
dominant: and A—the allergic gene tending to be recessive. Genes are in- 
herited, half from the mother and half from the father. Since each possesses 
two genes and since each offspring possesses two genes, the extra two obviously 
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Fig. 14.—Possible mechanism of the inheritance of the allergic predisposition. Inheritance 
is accomplished by the union of one gene from one parent with a similar gene from the 
other parent. 

Parent I (Block A) has a single pair of allelomorphie genes, 1 and 2. Parent II has a 
similar pair. Union is accomplished by the combination of one of the two genes from 
parent I with one of the two genes from parent II. The two remaining genes are discarded. 
Block A and Block B show the possible combinations, which are summarized in Block A-B. 
No other combinations are possible. Applying this in allergy, gene A determines the allergic 
constitution; gene N is the contrasting normal gene. 

If there are no allergic genes (Block C) there will be no transmission of allergy. If 
all genes are allergic (Block H), all offspring will be allergic. AA may be considered as 
representing those who are highly allergic, major allergies, or allergics developing symptoms 
before puberty. NA may be considered the minor allergic, mildly allergic, those who develop 
symptoms after puberty, or those who never develop symptoms but are potentially allergic 
and pass on the inheritance to their offspring. 

Many interpretations of the chart are possible. Thus in Block BE we may be dealing 
with two persons who have never had clinical evidence of allergy, or one mildly allergie and 
one clinically nonallergic, or with two mild allergics. The offspring of all three of these com- 
binations will have the same distribution of allergy. 

Approaching the analysis from another angle, let us take four different unions of one 
who is clinically nonallergic, with an allergic. Will the offspring from these four different 
unions all show the same distribution of allergy? Since they may represent Blocks D, BE, F 
and G@ it is possible that none of the four unions will manifest the same distribution in the 
offspring. The same applies to the union of two who have never shown clinical evidence of 
allergy. They do not necessarily fall in Block C, since D or # might equally well be represented 
by persons who have never been obviously allergic. Finally, union of two allergies does not 
necessarily imply Block H but may be represented by Blocks BH and G. 
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are discarded. In Fig. 14 @ and b are shown the four possible ways in which 
genes may be combined in the offspring. Parent 1 has a normal gene which 
we may for the purposes of the present discussion call dominant, and a recessive 
allergic gene. The same is true of parent 2. With four matings the four pos- 
sible results will be one child with two normal genes, one with two allergic genes 
and two with a combination similar to that of the parents themselves, 

According to the hypothesis a person with two allergic genes will develop 
symptoms prior to puberty. A person with two normal genes will never develop 
allergy. The person with mixed genes is a potential allergic and either will 
develop symptoms after puberty or will go through life without symptoms, 
but still transmitting this gene to the next offspring. 

Possible combinations.—The remaining figures show the various possible 
combinations. The directions of the arrow indicate the directions of possible 
crossing as brought out in a and b. Figure c shows that two normal mates with 
no allergic genes can have only normal children. In figure d one normal is 
mated with one potential allergic. The result will be two normals and two 
potential allergics who may or may not have yet developed symptoms. In the 
four possible offspring are one nonallergic, one allergic prior to puberty and two 
potentials. In figure f, the mating of a normal with a frank allergic, all of the 
four offspring will be potential allergies. Figure g shows that one frank allergic 
mating with one potential allergic will result in two potential allergies and two 
frank allergies. Finally, two frank allergies, mating, figure h, will produce 
children all of whom develop allergic symptoms prior to adolescence. These are 
all of the possible combinations. 


In discussing the possibilities of mating one should bear in mind that an 
N-A parent may be normal or may become allergic, especially after puberty. 
Bearing this in mind there are several possible results of mating. 

1. Both parents normal.—This is represented by figures c, d, and e. Twenty-five per 
cent of the offspring in e will be frankly allergic. Fifty per cent of those in d and e are 
potentially allergic and may manifest symptoms in later life. Of 12 matings (c, d, €) one 
will be allergic before adolescence, four, or one-third, are potentially so after puberty, and 
seven inherit no allergy. 

2, One parent allergic, the other normal.—This is represented by figures d, e, f, and 
g, assuming that the second parent, in figure e, who is potentially allergic, has manifested 
symptoms. In d, as we have seen, 50 per cent of the offspring will be potentially allergic ; 
100 per cent will be so in f; 50 per cent in g; while an additional 50 per cent in g will be 
frankly allergic. In figure e we find that 25 per cent are frankly allergic, 50 per cent 
potentially so. 

3. Both parents allergic.—This is represented by figures €, 9, and h. 


Calculated predictions.—On the basis of the theory it is possible to predict 
what proportion of children from any mating will develop allergy and whether 
the symptoms will appear before or after puberty. The authors compute that 
from one-fifth to one-sixth of the potential allergics (N-A genotype) will 
develop allergic symptoms. The remaining 80 to 85 per cent g0 through life 
without allergy but do transmit the gene to their offspring. W hether or not 
their offspring will manifest allergy will depend upon the gene of the mate. 

The authors reach their conclusion that between one-fifth and one-sixth of 
the N-A population will eventually develop allergy by a mathematical area 
tion based upon the statement of Cooke and Spain that ( per eent are Senet 
population develops allergy. One-third of allergic cases is cil pile i 
before puberty. Therefore, the frequency ol genotype ecg ‘ais pe ee 
per cent or 2.3 per cent, They caleulate from this that the frequency ot g 
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A is 15 per cent. Consequently the frequency of gene N in the general popula- 
tion is 85 per cent. Using these figures in a complicated mathematical formula 
they calculate that 18 per cent of heterozygous individuals, individuals carry- 
ing dissimilar genes, N-A, will develop allergic symptoms. The remainder, 82 
per cent, will not. Of the apparently normal population (N-N plus asymp- 
tomatic N-A), 22 per cent are carriers of the abnormal gene A and are, there- 
fore, potentially allergic. 

Since the rationale of these calculations is rather involved, I quote this 
portion of the article by Wiener et al. verbatim, for those readers who wish to 
follow each step of the analysis. It should be noted that for simplification I have 
used the letter N to indicate the normal gene, A the allergic gene. In the 
original article however, the normal gene was indicated by H, the abnormal or 
allergic by h. Therefore, in the following, HH indicates normal, hh allergic, and 
Hh potentially allergic, mixed or heterozygous. 

‘* Frequencies of the various possible genotypes and phenotypes.—According to Spain 
and Cooke the incidence of allergic disease in the general population is approximately 7 per 
cent. Since one-third of the cases of allergy have their age of onset before 10 years the 
frequency of genotype hh can be assumed as 214 per cent. 

“‘Tf we let x equal the frequency of gene h in the general population, then assuming 
panmixia x2 = 0.0233, 

x = 0.152 or about 15 per cent 


‘Hence, the frequency of gene h in the general population is 15 per cent, and of gene 
H, 85 per cent. Of course, the relative frequencies of the two genes is not the same in every 
country and race, since the incidence of asthma varies in different parts of the world just like 
the incidence of other hereditary characters, e.g. blood groups, eye color, ete. 


‘¢From the frequencies of the genes H and h it is possible to recalculate the frequencies 
of the various genotypes and phenotypes as follows: - 





GENOTYPE FREQUENCY PHENOTYPE FREQUENCY 


hh KP ==. 23350, Allergic before puberty 2.33 | 7% 

Hh 2x (1 - x) = 25.5% Allergie after puberty 4.07 § ¥ 
: oes Apparently normal 20.83 2 

HH 2 == 9 oF I I “ 5 93¢ 

(1~ x) 12.25 -7o Pure normal (ono ; x 





. Py 


Bette ng 4.67 ; 
It is clear, therefore, that on the average only 55.5 OF 18 per cent (that is, between one- 


fifth and one-sixth) of the heterozygous individuals develop allergie symptoms. However, 
this percentage is not a fixed one but will vary from one family to another, depending upon 


20.83 


environmental conditions. Of the apparently normal population, 30.83 4 72.93 OF 22 per cent, 
=V.00 (2.20 


that is, more than one-fifth, are carriers of the abnormal gene h and are, therefore, potentially 
allergic individuals. 


‘“‘It is now possible to caleulate the frequency of a positive antecedent history among 
the apparently nonallergic individuals in the general population. From Table IT 85.49 per cent 
of pure normal individuals, 53.59 per cent of individuals of genotype Hh have a negative 
family history. Among the normal population, about 22 per cent belong to genotype Hh, 
and 78 per cent to genotype HH. Hence, the chance of a negative history among apparently 
normal individuals is (0.22) (0.5359) + (0.78) (0.8549) = 0.7847, or approximately 78.5 
per cent. Therefore, it is to be expected that as many as 21.5 per cent of apparently non- 
allergie individuals would give a positive antecedent history, either direct or collateral. ’? 


Discussion.—The accuracy of these figures depends upon the accuraey of 
the conclusion reached by Spain and Cooke, that ‘‘the incidence of allergic 
disease in the general population is approximately 7 per cent.’’ Tf this fieure is 
too small, conclusions concerning the frequency of the genotype must he re- 
vised accordingly. There is one obvious fallaey in accepting ‘this figure sinee 
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Spain and Cooke’s conclusions were based primarily upon a study of the family 
incidence of hay fever and asthma, not of allergy in general. Wiener and his 
collaborators apply this, as quoted above, to allergic disease in general. 

We have found that 10 per cent of a selected population are frankly 
allergic, and that an additional 50 per cent suffer from evanescent or minor 
allergy. Among the major allergies I do not distinguish between those who 
had first symptoms before puberty and those after puberty. Sixty per cent is 
a much higher figure than would be considered possible from the table by 
Wiener et al. reproduced above. According to the table the largest possible 
number of allergic persons in a community would be 27.83 per cent (the first 
three figures of the second Frequency column), and even this figure would not 
be reached unless every person with an allergic gene showed symptoms. 


Other possibilities—If, instead of accepting the figures of Spain and 
Cooke, of 7 per cent incidence for hay fever and asthma, we accept those of the 
writer of 10 per cent incidence for major or frank allergy, we find from the 
following table that 34.17 per cent of the population carries the allergic gene. 
This recalculation assumes that the statement is correct that one-third of allergies 
have onset before age ten. This assumption again is based chiefly on studies of 
respiratory allergy, and I believe that the percentage should be very materially 
increased for allergy in general, although I have no statistics and know of no 
other statistics that would decide this question. 











GENOTYPE FREQUENCY PHENOTYPE FREQUENCY 
AA x2 = 3.33% Allergic before puberty 3.535 | 106 
NA . Sa ~x) = 29.823 \lleroi fter berty 5.66 To 
Ni rap ea AD > ey er}! eke 1575 Allergic after puberty 

Apparently normal 24.17 90% 
NN (l= x)2 = 65.83% Pure normal G5.eauh ts 





The logic of the inheritance of allergy as developed by Wiener and his 
collaborators appears to be sound and, in a very rough way, consistent with the 
available statistical surveys. All surveys have been made on selected groups and 
the total number in each survey is never large enough for final statistical con- 
clusions. The surveys may be looked upon as representing trends, but none of 
them can be considered as having been large enough to eliminate the factor of 
variables. 

A major premise of Wiener’s hypothesis is that A-A genotypes develop 
symptoms prior to adolescence while mixed types do so later, if at all. This 
is an arbitrary conception. Another, equally arbitrary and equally logical, 
would be that the A-A group represent the major allergies, the N-A’s the 
minor allergics. In presenting this second premise I would say that all persons 
with the allergie gene manifest symptoms at one time or another, but that those 
with heterozygous or mixed inheritance are more likely to have minor, evanescent 
or borderline symptoms. This being the case, according to the above table only 
34 per cent of the population could be allergic. But I would again emphasize 
that the statistical studies have not yet been sufficiently comprehensive for 
accurate figures, and that in reaching the figure of 34 per cent we have continued 
to accept the statement that one-third of all allergies develop some allergic 
symptom prior to puberty. . 

From Fig. 14 we see that there are seven possible combinations which 
will produce a genotype N-N, seven which will produce A-A and ten oC , 
will produce N-A. If we should assume that the genes N and A occur bear 
frequency, we would then find that the N-N and the A-A combination shoul 
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oecur in the population 29 per cent each. Forty-two per cent of the population 
would have the gene N-A. Of course, there is no justification for the assumption 
of equal distribution or incidence of the two genes. But, accepting this as prob- 
ably the highest incidence of A as compared with N which one might expect, this 
eives us 71 per cent of the population in which the gene A appears either alone 
or mixed. This would then mean that upwards of 71 per cent of the population 
might develop allergy, either major or minor. Assuming that the basic points 
of Wiener, Zieve and Fries are correct, the truth probably lies somewhere be- 
tween 34 per cent and 71 per cent, and the correct figure can be determined only 
following more comprehensive surveys. 

I make no brief for my own interpretation as being more logical or tenable 
than the other. It is an alternative and should be considered. In either in- 
terpretation the statement made by Wiener and his associates should be empha- 
sized, to the effect that ‘‘the relative frequency of the two genes is not the 
same in every country and race, since the incidence of allergy varies in different 
parts of the world just like the incidence of other hereditary characters such 
as blood groups, eye color, ete.,’’? and that varying environmental conditions will 
play a part in determining whether or not a patient, especially one with mixed 
genes, will at some time manifest symptoms. 


Conclusions 


Summarizing, I feel that until further evidence is presented, we should 
accept the most logical theory so far presented, to the effect that the inheritance 
of allergy depends upon the presence of an abnormal or allergic gene; that 
when two such genes appear in the chromosome frank allergy will develop early 
in life; that when an allergic gene is combined with a normal or nonallergiec 
gene allergy may develop after puberty or not at all, or in minor form, but the 
tendeney is again transmitted to offspring; and that when no allergie genes are 
inherited, allergy will not develop. 


Allergy in Twins 


There has been no great opportunity for the study of allergie responses 
in twins. Cooke and Vander Veer (1916) reported that among six pairs of 
twins three pairs showed identical sensitizations. There were two pairs whose 
mothers were also allergic. One pair showed identical sensitizations with the 
mother while the other pair manifested dissimilar reactions. 

In a discussion of this subject (1937) the following observations were re- 
ported.* 

In a pair of identical twins, one had severe pollen asthma, the other had no 
allergie symptoms. 

In two pairs of identical twins both had asthma. One set were adults 
and early allergic history was not noted. The pair of children experienced on- 
set of asthma at ages ten months and eleven months respectively. (Benson.) 


In a pair, both with asthma, pollen was the excitant in one, food in the 
other. (Credille.) 

Among several pairs of identical twins studied from birth to seven or eight 
years in The Brush Foundation in Cleveland, there were several instances in 
which, during the period of observation, only one of the two developed active 
allergy. (Cohen.) 





*J. Allergy 8: 273, 1987. 
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In a set of identical twins, eight years old at the time of the report, both 
had developed asthma at age four following an upper respiratory tract infee- 
tion. Both reacted by skin test to the same foods, wheat, mustard and radish; 
and both reacted to ragweed, although they manifested no symptoms of 
pollinosis. (Fineman. ) 


In the chapter on Anaphylactie Shock mention will be made of a pair of 
twins exposed to diphtheria. One had urticaria. The other had had no allergic 
manifestations. The physician gave prophylactic diphtheria antitoxin, only 
to the twin without allergic symptoms. This twin promptly died of anaphy- 
lactic shock. One should bear in mind that the absence of symptoms does not 
necessarily indicate the absence of allergy. 


CHAPTER XII 
GROWTH OF THE ALLERGIC CHILD 


Todd and his collaborators have undertaken serial studies of the growth 
and development of allergic children as compared with normal children. They 
find that obstruction in the upper respiratory tract due to edema of the naso- 
pharyngeal wall and turbinates results in nasal obstruction, septal deviation 
and underdevelopment of the sinuses with consequent diminution in vertical 
erowth of the face and its projection forward. This produces a narrow pinched 
nose and constriction of the upper dental arch, so that there is inadequate space 
for lodgement of the developing and erupting teeth. The allergic facies results. 

They traced fluctuations in weight vain to gastrointestinal allergy. ‘“When 
castrointestinal sensitivity is most pronounced, the weight gain is least.’’ Chil- 
dren with winter allergy gain less in winter than in summer, while those with 
summer allergy gain less in summer than in winter. Allergic children are likely 
therefore to show seasonal fluctuations in weight which disturb the height-weight 
ratio. 





eo Fig. 15.—Scars and scorings on lower tibia indicative of periods of ill health. Male, 
white; age, (A) 2 years 0 months, (B) 2 years 6 months. The single white line 


sear in 


A is the result of tonsillectomy eight months previously. This appears farther up the shaft 
in B. A second white line is now present, as a result of measles six months earlier. On 


the tibial shaft adjoining these scars are finer multiple scorings not very well reproduced in 
the illustrations but indicative of repeated gastrointestinal disturbances resulting from 
masked food allergy despite treatment. Contrast, however, the outstanding plainness” of the 
scorings on the tibia of the untreated child in Fig. 16. (From Todd, T "Ww : The Record 
of Metabolism Imprinted on the Skeleton, Am. J. Ortho. and Oral Surg. 24: 811, 1938.) 


Scoring of the teeth due to diminished calcium production during pro- 
tracted illness such as measles has long been a recognized condition. With the 
development of the roentgenogram similar scorings or sears in more recently 
formed bone near the epiphyses of the long bones were recognized. Todd and 
his coworkers described scorings in these areas, ‘‘a watered silk appearanee in 
the growing end of the long bones, particularly the lower end of the tibia,’’ 
which in allergie children they attribtite to nutritional disturbances ee 
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ciated with gastrointestinal allergy. They represent periods of diminished 
growth. ‘‘In nonallergie children during the gerade eae aiyee fi 
proceeds in limbs and trunks in approximately the proportion ‘of : to 3 
But in children with a pronounced allergic handicap, the proportion of groy th 
in limbs to that in trunks is 2 to 1 or even greater. If the allerey " very ies 
growth in stature is also slowed down, and the child is small a Wats is ell 
as light in weight.’’ They find that during active episodes of eastrotitestinal 
allergy mineral deposit is slowed. They have even observed a dittapenes in the 
roentgen picture of the soft tissues and joints which they attribute to subclinical 
edema.* | . 
Cohen and Iriedmar (1937) have suggested utilization of roentgenograms 
showing scorings as an index of adequate control of eastrointestinal allergy. 
Children whose bones showed no scoring were not placed on dietary peacoat 


a 





Fig. 16.—Scorings on lower tibia from a child With untreated gastrointestinal allergy. 
Male, white, aged 4 years 6 months. By contrast of this figure with Fig. 15 the effect of 
appropriate treatment can be gauged. 

In studying both figures it should be recognized that scars and seorings differ funda- 
mentally from textural deviations in bones such as _ osteochondrosis, rarefaction, ‘‘marble 
bones,” and changes in trabecular structure by thinning, fragmentation, beading, or general 
thickening. The latter group denotes a general metabolic modification of considerable dura- 
tion, whereas scars and scorings register quite temporary interruptions of growth. Of the 
two, scars are more apt to be present over a number of years and may even be permanent. 
Park and Howland described them as transverse lines. Each is produced by a definite 
clinically evident disturbance in health. Nevertheless, the fact that they originate in a 
metabolic disturbance of short duration such as the height of a fever, the occurrence of 
injury, or the constitutional shock of an anesthetic, permits their utilization as calibration 
lines from which to measure increments of growth, provided they are not so numerous as to 
imply impediment to the regular velocity of growth. 

Seorings are always more numerous and more transitory than scars. They give the 
impression of watered silk markings. They register minor and usually subclinical disturbances 
of health. Like scars, they have no diagnostic significance other than disturbed metabolism. 
Zut their occurrence in any particular health defect being granted, their fleeting character 
gives objective evidence of the fluctuations in the progress of that particular disorder. Seorings 
appear in many illnesses but seem to have a common character of being mediated by gastro- 
intestinal disturbance. When, for example, the allergy is manifested solely in the respirator) 
passages, scorings do not occur. (Extracted from Todd, T. W.: The Record of Metabolism 
Imprinted on the Skeleton, Am. J. Ortho. and Oral Surg. 24: 811, 1938.) 
allergics in the writer’s experience remarked that, although formerly their 


*Two food 
allergic dietary avoidances had been followed 


teeth were soft and required frequent dental care, al 
by great apparent improvement in the dental condition, 
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Where scoring occurred the diet was restricted until no new scorings could be 
seen. As lone as new seorings continue to appear food allergy is probably 
not adequately controlled. 

Scorings do not persist indefinitely, disappearing within two years. They are 
not common after age 6. They are best seen in the lower ends of the tibia 
and radius. Since these ends grow approximately.9 mm. per year, two to three 
months should elapse between x-rays, to allow sufficient bone to develop between 
the growing point and the previous scoring for determination of the presence or 
absence of new scoring. The longitudinal interval between scorings does not in- 
erease. The growing ends of a long bone will move steadily away from two small 
lead shots implanted in it but the shots themselves will not move with respect to 
each other. All increase in leneth takes place at the epiphyseal line. The scor- 
ing represents an area of enhanced lime deposit due to temporarily diminished 
erowth. 

Although bone scoring oceurs in nonallergic children, Cohen and Friedmar 
conclude that its occurrence in allergic children is sufficiently frequent to be 
of statistical importance and that, when it does occur, its study may be utilized 
as a measure of the efficacy of treatment. Chobot and Merrill point out that this 
roentgen shadow is not diagnostic of allergy, occurring in growing children 
secondary to starvation, dehydration, acute infections or deficiency disease. They 
have observed it in a gorilla, not allergic. 

Bone scoring is therefore not diagnostic of the allergic state but, when oe- 
curring in allergy, may be followed as an index of therapeutie progress. 


CHAPTER XIII 
MINOR ALLERGY 


Although only one-tenth to one-sixteenth of the population has been 
generally supposed to be allergic, I have long since been impressed by the sur- 
prisingly large number of individuals who, in conversation, mention some 
allergic symptom which they have had at some time in the past. I made the 
statement at one time that although 7 per cent or possibly slightly more are 
frankly allergic, if one would also include those individuals who have at some 
time had some minor allergic manifestation, usually evanescent in character, the 
frequeney of the disease would be found to be more nearly 40 per cent. 

Early observations.—Accordingly, in the summer of 1932 I undertook a 
survey of presumably nonallergic individuals. This was a small group of 100 
persons and limited to those who denied being subject to asthma, hay fever, 
urticaria or eczema. The sampling method consisted in ‘‘buttonholing”’ friends 
and acquaintances at the dinner table, in the drawing room, on the train or else- 
where, and drawing them into a deseription of their symptomatology by means 
of a general discussion of allergy, followed by my own personal experiences, 

My personal experiences with allergy served as an excellent starting point 
because I consider myself an excellent example of minor allergy and because, 
having described myself it was easy to draw out the subject of investigation, con- 
cerning himself. I am not subject to asthma, hay fever, urticaria, eczema or 
migraine. I have never had any illness of more than a few hours’ duration 
which might be termed allergic. I would certainly be recorded in the average 
survey of the heredity of allergy as being nonallergic. 


CasE History.—Once or twice each year for several years I had had attacks of diarrhea, 
of unknown etiology and short duration. I had been unable to determine the cause until, one 
day on a transcontinental train (therefore with no direct environmental change for several 
days), shortly after breakfast the malady appeared. The customary breakfast, like that of 
most Americans, consisted of orange juice, bacon and eggs, toast and coffee. On this morning, 
however, there had been a change, peaches having been substituted for orange juice. Peaches 
consequently came under suspicion and in the course of the next several months it was found 
that diarrhea usually followed the eating of peaches. Curiously, almonds, members of the 
same botanical group as peaches, also caused the symptom. With the avoidance of almonds 
and peaches, the symptom disappeared. A year later I could eat peaches without return of 
trouble. : 

A year later cherries produced the same symptom, Cherry belongs to the same botanical 
group. This lasted but for one summer. Prior to and following this particular summer 
cherries have been eaten with impunity. 

During the last three years the same symptom has appeared nearly each time after 
eating mushrooms. Incidentally, the skin reaction to mushroom is positive. , 

I am not subject to headaches in any form, but one afternoon after eating shrimp 
typical unilateral supraorbital headache occurred. Suspecting shrimp, two days later me 
were again eaten, but without consequent symptoms. This experiment was repeated tw ‘ bit: zs 
later, again with negative results. Concluding that shrimp was not the cause of the es ai 5 
[ returned to my customary eating of shrimp. ‘Two or three months later the same ere ° 
returned, again after eating shrimp. I eat shrimp frequently. Only paren do : sag bar 
the headache, but never except after having eaten shrimp. AS a rule, sped at P ‘ eee 
with impunity but it would appear that occasionally it produces a migrainous typé ‘ <3 e . : 
This, we shall see, is very characteristic of food allergy, that an allergenic food may be eat 
other times with consequent symptoms. The first one or two 


at times with impunity, at 
Thereafter, no symptoms follow. 


dishes of strawberries each season produce hives. 
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On only two occasions has evipal, one of the newer synthetic hypnotics, been taken. There 
was a ten-day interval between the two doses. The second dose was followed within twenty- 
four hours by a generalized dermatitis which lasted three or four days. No more evipal has 
been taken and there has been no return of the dermatitis. 

During the summer I often have occasion to sleep with the blanket turned back over the 
foot of the bed, with but a sheet for cover. If, during the night, one foot comes in contact 
with the wool blanket, remaining there for some time, ‘severe itching of the soles may 
develop, which, if it extends on to the looser area of the dorsum, becomes frank urticaria. 
This symptom occurs under no other circumstances. 

During one summer I had the unhappy experience of developing severe vasomotor 
rhinitis each time after taking a cocktail made with rye whiskey. Within twenty minutes 
profuse sneezing and rhinorrhea would ensue which would last for about forty minutes with 
the drenching of several handkerchiefs. No other alcoholic beverage save that made from 
rye produced this reaction. This developed only during one summer and has not recurred. 


This case has been reported in detail because it was due to interest in my 
own experiences that I undertook a survey for similar cases, and beeause it 
indicates so well what I intend to imply in the term minor allergy. Here is a 
person who, although not frankly allergic, has had classical allergie symptoms 
referable to the upper respiratory tract, gastrointestinal tract, the skin and the 
nervous system. In the skin the symptoms have been both acute and subacute. 


Preliminary Survey 


The preliminary survey of 100 presumably nonallergic individuals failed 
to show any history of anything that might be interpreted even as evanescent. 
allergy in 28. In 11 the symptoms were suggestive but not definite enough 
to be termed positive. Sixty-one had at some time experienced one or another 
allergie manifestations. 


TABLE V. ALLERGIC MANIFESTATIONS AMONG 61 ‘‘ NONALLERGICS”’ 














Urticaria 29 
Eezema 6 
Hay fever a 
Hyperesthetic rhinitis av 
Asthma 3 
Sick headaches Le 
Indigestion 47 








Gastrointestinal symptoms.—By far the commonest symptoms were gastro- 
intestinal, afflicting 47 of the 61 persons. Symptoms mentioned are shown in 
Table VI. These obviously may be found in association with many types of 
gastrointestinal pathology other than allergy, but the interesting feature was that 


TABLE VI. Digestive SYMPTOMS ATTRIBUTED TO SpEcIFIC Foops AMONG 
47 So-cALLED NONALLERGICS 











SYMPTOMS TIMES MENTIONED 
Diarrhea 14 
Nausea a 
-Indigestion 9 
Vomiting 8 
Continue to taste 7 
Cramps 7 
Gas 5 
Belching 4 
Heartburn 4 
Palpitation 2 
Sore mouth ] 
a, Sour stomach ] 
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each of the 47 had himself discovered that a specific food was responsible for 
symptoms and that as long as he avoided that food he was free from the digestive 
symptom. They had cured themselves by avoiding the offending foods. 

A curious symptom mentioned by 7 was that of continuing to taste the 
presumably allergenic food. There are two reasons for including this in the 
tabulation. First, I have observed it a not uncommon symptom among frank 
allergies who give positive skin reactions to the foods that they continue to taste. 
Second, this was but one of several symptoms, not the sole diagnostie one. 

The experience of continuing to taste the flavor of onions or sauerkraut is 
probably common to most persons. Allergie persons will complain of persistence 
of the flavor of such foods as fresh cabbage, banana, eggs, Irish potato. The 
flavor may last twenty-four or forty-eight hours. One is no more justified in 
designating this symptom allergic than one would be with symptoms such as 
diarrhea, nausea or vomiting. But when they do oceur in an allergic individual, 
consequent to the eating of an allergenic food and at no other time, they may be 
considered as part of the allergic picture. 

Nasal symptoms.—The next symptom in order of frequency was that of 
hyperesthetic rhinitis, described by 37. Another had had typical seasonal hay 
fever in childhood which had disappeared spontaneously. A normal person 
cannot successfully sneeze six times with no longer interval between sneezes than 
is required to take a deep breath. This is characteristic of hyperesthetic rhinitis. 
Undoubtedly most hyperesthetic rhinitis is allergic. A point of special interest 
in this group, as brought out in Table VII, is that with only three exceptions each 
could name the substance or situation which would initiate sneezing barrages. 


TABLE VII. CAUSES OF SNEEZING AMONG 37 NONALLERGICS 











CAUSE TIMES RECORDED 


Getting out of bed 
Sudden chilling 


Wind 
Intense sunlight 
Dust 


Soap powders 
Drinking whiskey 
Beer 

Pollen 

Taking aspirin 
Eating chocolate 
Perfumes 
Tobacco smoke 
Mold 

Odor of fresh paint 
Cause unknown 


ee en a a aor 





Urticaria.— Twenty-nine had urticaria. Histories such as the following are illustrative : 

Aged 37, had had hives for one summer at age 5, cause unknown. 

Aged 57, had had hives at age 15 and again at 42, cause unknown. 

Aged 44, hives between ages 30 and 52, due to tomatoes. He has since eaten tomatoes 
as often as twice daily with impunity. . 

Aged 42, hives and diarrhea at 32, due to raspberries and strawberries. Can eat 
them now. 

Here again the majority knew the cause. They were recorded as follows: unknown 11, 
strawberries 9, tomatoes 8, chocolate 2, with one each for ice tea, peach, raspberry, banana, 
cheese, milk, potato, walnut, lobster, salt herring, pork, beer, coffee and palmolive soap. ie 

Asthma.—Six had asthma, 4 in childhood, cause unknown; one at age 20 due to pork, 
fruit and banana; and one in early adult life from tomatoes. 


at ages 15 et in ehi None knew 
Three, aged 23, 38 and 44, had had asthma at ages 15, 16 and in childhood. ik 


the cause. 
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Headache.—Thirty-two had occasional or recurrent or chronic headaches. reece had 
found from their own experience that specific foods caused headaches and had relieved them- 
selves through avoidance. a 

Contact.—There were 14 examples of contact allergy or irritation. Of these, wool was 
responsible for 9, soap for 2, rayon, hollyhock and weeds for 1 each. se sa 

In the entire series of 61 there was evidence of food allergy in 46, inhalant allergy 1 
38, contact allergy in 14, physical allergy in 9, and allergy to drugs in 5, 


Type of allergen.—The victims of hyperesthetic rhinitis and urticaria could. 
usually name the causative factor. This held equally true among the instances 
of food allergy. Foods responsible for indigestion in this series were i order 
of frequency, cucumbers, watermelon, onion, cabbage, strawberry, pork, tomato, 
apple, banana, pepper, turnip, raspberry, corn, veal, sardine and a seattering 
of other foods with occasional mention, including cauliflower, almond, cherry, 
peanut, pineapple, Roquefort cheese and huckleberry. 

It should be noted that almost without exception these are foods eaten 
only occasionally. The situation is altogether different from that observed in 
the study of frank allergie invalidism, in which the most frequent offenders 
are the foods most commonly eaten, including wheat, egg, milk, peas, beans, 
ete. The minor allergic is sensitized to substances with which as a rule he 
comes into only oceasional or intermittent contact. In this series, wheat, egg, 
beef, chicken, peas, coffee and tea were not mentioned at all; milk, potatoes and 
beans but once each. 


We see a similar situation in the 15 with recurrent headache, where foods 
mentioned were peppers, cabbage, chocolate, peanuts, cauliflower, onion, cheese, 
watermelon and candies. One was allergic to egg. Among those with skin rash, 
strawberry and tomato easily headed the list. 


Occasional contact substances.—The inference to me is obvious that this 
group of mild or borderline allergies differs from the frank or more chronic 
allergies chiefly in the fact that they were fortunate enough to become sensi- 
tized to allergens with which they had only occasional contact. As a conse- 
quence they were easily recognized and subsequently avoided. The frank 
allergic, unable to recognize the offending allergen, remained in contact until 
his allergic state became firmly established. 

Transient sensitization.—Another interesting observation developed from 
this study of 100 presumably nonallergic individuals. Not only were the ex- 
citants occasional allergens but there was evidence of a tendency to loss of 
sensitization such as I have described above in my own ease. Sensitization once 
developed is not necessarily permanent. The following examples indicate the 
temporary or evanescent character of sensitization. 

Mr. H. experienced hives after eating tomatoes during the World War and for two years 
thereafter. Since then he has eaten them usually about twice daily without reaction. 

Miss R., aged fifteen, had had hives at ten for two months, attributed to strawberries. 
She avoided them for a time but can eat them now without difficulty. 

Mr. R. experienced urticaria from strawberries in childhood. 


He eats them now with- 
out discomfort. 


Mrs. B. found that during one summer watermelon consistently produced vomiting and 
diarrhea, but since then, she has had no trouble therefrom. 


Mrs. F. eight years ago found that watermelon produced angioneurotie edema of the 
hands and tongue. Even the juice on the hands produced swelling. Watermelon now causes 
no symptoms. 

Miss W. observed that several years ago strawberries caused abdominal cramps and 
nausea. She avoided them for several years and this year has eaten them without diseom- 
fort. 
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Mrs. M. had hives in the summer time three years ago, cause unexplained. Since then 
there has been no return. 


Mis. C5 experienced eczema in childhood, involving the hands only and lasting for three 
months. This was presumably due to chocolate. She has had no return of trouble until 
within the last few months when the eating of chocolate produced urticaria and cardiac 


palpitation, often with headaches. Plums consistently produced diarrhea a year ago; none 
before or since. 


Mrs. B. experienced diarrhea from corn in childhood. She now eats corn without 
difficulty. 


Mr. G. several years ago regularly had sour stomach and heartburn from cucumbers. He 
now eats them without symptoms. 


Tuckwiller,* on the contrary, had a man who developed hay fever in the rag- 
weed season at age 9 months and had it every year thereafter at the same season 
for 49 years. He was then found sensitized to ragweed and received ragweed hy- 
posensitization for four years. Results were very good each year. He died at 
age 53 from heart trouble. This may well be the longest case of ragweed 
pollinosis on record. Some persons consistently maintain sensitization to the 
same allergen. 

This is particularly true of the pollen sensitizations. Others, usually those 
sensitive to foods, often change their sensitizations. This is not true of the ocea- 
sional food-sensitive person who has a very intense reaction to a certain food. 
These seem to maintain their sensitiveness to the same food throughout their life 
even though the food may be scrupulously avoided. Those less sensitive may 
change their sensitization and retesting is indicated when recurrence of symp- 
toms suggests the development of new sensitizations. 


TABLE VIII. SurvrEY OF ALLERGENIC Foops 








POSITIVE REACTORS 
IN MAJOR ALLERGY 
PER CENT 


FOODS BLAMED IN 
MINOR ALLERGY 





Wheat 24.0 0 
Milk 14.0 ] 
Kidney Bean 12.0 2 
Egg 9.5'- | 
Potato 9.5 0 : 
Celery 8.0 0 
Coffee 7.0 0 
Cherry 7.5 1 
Eggplant 7.0 0 
Prune 7.0 ] 
Tomato 7.0 10 
Cabbage 5.0 8 
Onion 6.5 9 
Cucumber 2.5 ms 


Strawberry al Gg 
Watermelon 0.0 is ie 





Table VIII indieates the foods found, by skin testing, to be responsible for 
the major portion of the major allergy and, in the second column, those inerimi- 
nated most frequently in the minor allergies. It is obvious that major allergies 
are due to the substances with which the patient is in frequent contact while 
minor allergies are due most often to those with which there is only oceasional 
contact. 

These allergic episodes are termed ‘‘minor allergies’’ because they are of 
minor importance. They occur only occasionally or only at certain times in the 
life of the individual. They might well be designated as ‘‘transient allergies 


*Tuckwiller, P. A., Charleston, W. Va. Personal Communication. 
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since many of them fall into the groups of asthma, hay fever, ure 
allergic rhinitis, which usually are designated as major allergies. one ie 
‘‘minor’’ allergic manifestations are due to foods or other substances which ar 
met with only occasionally, they usually are recognized and avoided and, after 
sufficient avoidance, the sensitiveness usually is lost. In every other respect it 
would appear that they are entirely comparable to the ‘‘major”’ allergies. 

Tendency to spontaneous recovery.— The transient allergic rarely needs 
advice or study by the physician. He realizes the etiology of his symptoms, 
curing himself by avoidance. I find evidence that the normal physiologic tend- 
eney is toward gradual loss of specific sensitization. There has been an impres- 
sion that once one becomes sensitized, specific sensitization tends to persist 
through life. But students of allergy have in the last few years had the oppor- 
tunity of watching sensitizations appear and disappear, to be replaced by new 
ones. Likewise, serial skin retesting will show that foods and other allergens, 
once positive, may become negative, while others formerly negative become 
positive. It is but a simple step to postulate that the natural tendency ot 
specific sensitization is toward gradual disappearance. The rapidity of dis- 
appearance depends upon the degree of intensity of the sensitization and upon 
whether the reaction is kept active by repeated or continued contact with the 
allergen. If avoidance of contact could be carried out sufficiently long with 
every allergen, the probability is that sensitizations would eventually disappear. 
New ones of course may take their place. Allergists, for example, have found 
that food allergy may be suecessfully handled through avoidance, often with 
actual eure. Prolonged contact intensifies the allergic reaction and delays 
recovery. 

Not all persons lose their sensitizations after a period of avoidance. ~Not 
a few report reappearance of symptoms each time they eat the offending food. 
Even when sensitization disappears, avoidance must be rather prolonged. In a 
series of migraine cases I found that on the average four and one-half years 
must elapse following the inception of avoidance until loss of sensitization is com- 
plete. Some still continued reactive at the end of twelve years, although we ecan- 
not be certain that they completely avoided the food during the entire interval. 

The same would probably be true in inhalant allergy, if one could avoid the 
excitants sufficiently long. Exposure to pollens is intermittent but it is annual, 
and it is rare for one to avoid the pollen excitant for an average of four and a 
half years. 

A Community Survey 


Having established the probable trend in this preliminary series, we pro- 
ceeded to a larger survey involving all persons allergic and nonallergie in an 
entire community with enough additional persons in the neighboring ter- 
ritory to make a total of approximately 500. The nucleus for this survey was 
the village of Clover, in southern Vireinia, with a village population of 251. 
The total included in the survey was 508. The information was obtained by 
Miss Virginia Gregory, a trained social investigator, who carried out her 
part of the work independently of my own previous study. 

Among the 508, fifty-five, or 10.8 per cent, were promptly recognized as vie- 
tims of frank or major allergy. They had either asthma, hay fever, urticaria, 
recurrent headaches or indigestion for whieh specific foods were known to be 
responsible. A history of frank asthma or seasonal] hay fever in the 
though there had been none within recent vears also placed a 
category. 


past even 
person in this 


MINOR ALLERGY 93 


Forty-eight and one-tenth per cent presented evidence of minor allergic 
manifestations at one time or another in the past history; 31.3 per cent gave 
no such history; the remaining 50, or 9.8 per cent, were questionable as far as 
their records could be analyzed and are, therefore, placed in the nonallergie 
group. 


TABLE IX. DISTRIBUTION OF SyMproMs AMONG 55 Magor ALLERGICS IN A 
COMMUNITY OF 508 PERSONS 











Aer oniiin eae PER CENT OF PER CENT OF 

ALLERGICS POPULATION 
Hay fever 27 49 5.3 
Urticaria 25 45 4.9 
Gastrointestinal 22 40 4.3 
Asthma als 3 Bee 
Migraine 16 29 By 
Vasomotor rhinitis 15 i 2.9 
Eezema 3 5 0.6 
Angioneurotic edema 2 4 0.4 





An analysis of the series brings out interesting facts. Of those major 
and minor allergics who attributed symptoms to definite causes, 62.6 per cent re- 
sponded to foods, 23 per cent to inhalants, and 14.4 per cent to contact allergens. 
Of the same group 50.7 per cent manifested gastrointestinal symptoms, 47.2 per 
cent skin lesions, 26.4 per cent nasal symptoms, 9 per cent migraine or re- 
eurrent headaches, 6.2 per cent asthma; and there were a few cases of less 
definite symptomatology, such as recurrent sores in the mouth, recurrent so- 
ealled conjunctivitis, and recurrent kidney colic. 

Foods.—Table X records the offending foods designated by the 244 
minor allergics in this survey together with the symptoms produced. Here 
again the infrequency with which symptoms are attributed to staple foods 
such as wheat, milk, egg, beef and coffee is noteworthy. 


The symptoms described are of great variety and might be attributed to various organic 
gastrointestinal lesions, but the point which should be emphasized and which justifies the con- 
clusion of an allergic etiology is that the patient himself finds that only a single food or a 
few certain foods produce the symptoms and that he can eat others with impunity. These 
are cases of food idiosynerasy. The first eight columns bring out that symptoms may be 
referable to the upper intestinal tract or the lower intestinal tract as is the case in frank 
allergy. The next four represent the skin and central nervous system, tissues often involved 
in frank allergy. The last three columns, chest pains, choking, and the phenomenon of 
continuing to taste the food for twenty-four hours or more after it is eaten, are included, first, 
because they are symptoms actually described by the patient, and second, because the foods 
incriminated correspond so closely to those chiefly incriminated in the preceding columns that 
one is tempted to wonder whether allergy is actually responsible for these symptoms. 

A few other miscellaneous symptoms were attributed by the patients to food idiosynerasy. 
Uleers in the mouth were attributed one time each to strawberry, peach, cantaloupe, chicken, 
sea foods and four times to tomato. Recurrent typical gallbladder attacks were attributed 
once each to blackeye peas, Irish potato, beef and oyster. One patient experienced backache 
each time she ate strawberries. One patient complained of blurring of the vision after eating 
apples. One had vertigo from watermelon, one sleeplessness each time she ate neleiti 
Eczema was attributed once each to cherry, peanut and cheese and twice each to strawberry, 
tomatoes and lamb. 
to taste the food for many hours after it has been 


The phenomenon of continuing . : 
and so frequently mentioned in 


eaten bears closer study. It is such an indefinite symptom 
clinical medicine that one would be inclined to doubt any allergic connection. It was men- 
: 4 . . 4 = Ts a . ps 
tioned as a complaint 109 times. Only 10 times was it the only symptom. Ninety-nine times 


it was mentioned in connection with some other allergie manifestation, 
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Another interesting observation is the great variety of foods which may be responsible 
for symptoms. Almost every food is mentioned one or more times. This has a practical 
application in connection with major allergy and the so-called elimination diet. Those who 
would dispense with the preliminary sensitization test and start the patient on an elimination 
diet fail to realize that the frank allergic, in addition to being more often sensitized to 
staples, is at the same time sensitized to occasionals, and probably in the same frequency 
as the minor allergic. But he is less able to discover the offending occasionals because of his 
more or less persistent symptoms from the staples. It is therefore not enough just to prohibit 
those foods which from experience have been found to be frequently allergenic. Most major 
allergies will at the same time require the prohibition of certain occasional foods to which 
they are sensitized. Unnecessary delay may therefore be avoided by the preliminary applica- 
tion of sensitization tests and the prescription of a strictly individualized trial diet based upon 
the findings. 


Inhalants.—Inhalant allergy is also represented in this series of minor allergics. 
Obviously the individual is less often able to ascribe his symptoms to a specific etiologic 
inhalant factor. The chief inhalant manifestation was explosions or barrages of sneezing. 
Some could only state that these periods of sneezing occurred only under certain circum- 
stances or in certain environments, such as ‘‘while playing golf in the spring,’’ or ‘‘out of 
doors,’’ or ‘‘when frying food.’’ But it is surprising to observe how often a definite cause 
could be cited. 


TABLE XI. SUBSTANCES RESPONSIBLE FOR RESPIRATORY SYMPTOMS IN MINOR ALLERGICS 














TIMES a eee TIMES 
apelin ce MENTIONED igh det en MENTIONED 
Dust 53 Marigold 1 
House dust 12 Roses J 
Dust outdoors 2 Soap flakes Hy) 
Hay dust 3 Soaps 3 
Tobacco dust 3 Shaving soap 1 
Threshing grain 1 Washing powder 5) 
Smoke ] Orris root 1 
Tobacco smoke u Crowds 2 
Coal gas 1 Wheat flour 1 
Ragweed 6 Feathers 1 
Weeds 4 Flax i 
Grasses 7 Frying food 1 
Pollen 6 Cocoa butter 1 
Oak 1 Strong light 10 
Flowers 1 Heat 1 
Wind 1 








Dermal.—Foods responsible for dermal manifestations are indicated in Table X. Atropine 
was responsible in one case of hives; quinine in one caused attacks of angioneurotic edema, 
Table XII indicates other substances accused as responsible for dermal manifestations, presum- 
ably acting chiefly as contact allergens. Contact with wool is of special interest. Forty-one of 
the allergic series complained of itching, rash, or hives from contact with wool. Eleven of the 
questionable cases and 1 of those classed as nonallergic did likewise, Seventy-seven and three- 
tenths per cent of those complaining of symptoms due to wool were classed as allergic on the 
basis of related symptoms. Thirteen and seven-tenths per cent of all the allergic cases com- 
plained of symptoms due to contact with wool, while only 2 per cent of the nonallergies did so. 


Criticism.—The criticism might properly be raised that in this series there may have 
been a tendency to include as allergic, manifestations which might have been due to other 
causes. In isolated instances this is entirely possible, but I believe that the error due to this 
factor is small, since in such a very large proportion the individual has been able to incriminate 
definite specific substances. There is an additional way in which the accuracy of the survey 
may be assayed. Allergy may be and often is limited to one system such as the gastro- 
intestinal, the respiratory tract or the skin. But it also often involves more than one system. 
When two or more systems are involved, there is, then, even less doubt concerning the allergic 
nature of the symptoms. In this series of 244 minor allergies (Table XIII) one system alone 
was involved in 114, while two or more systems were affected in 130 eases. In 164, symptoms 
were attributed to one variety of allergen, food, inhalant or contactant, but in an additional 
80 two or more types of allergens were incriminated. The multiple etiology and polymorphous 
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response observed in this series occur in about the frequeney that we would anticipate from 
our knowledge of major allergy and confirms the conclusions that the statistics are reliable 

It is possible that a survey based upon an exhaustive personal discussion with each 
patient, together with the indicated sensitization studies, might show a lower percentage with 
minor allergy, but I do not anticipate that the difference from our findings would be sufficient 


TABLE XIT, CoNTACT SUBSTANCES RESPONSIBLE FOR DERMAL MANIFESTATIONS IN MINOR 


ALLERGICS 











SYMPTOM 





—— 


SUBSTANCE ITCHING 


LIVES 


ANGIONEUROTIC 
ECZEMA EDEMA 
(SWELLING ) 


RASH 








Times Mentioned by Patients 





Wheat flour 


Wheat 2 
Barley flour ] 

Rice powder 

Corn shucks and stalks 10 
Corn fodder I 
Straw | 
Hay | 

Oats | 2 
Grasses 1 

Weeds 2 2 
Serub oak i 
Grapevines 4 5 
Fuzzy vines | 
Zinnia | 
“*Snow on mountain’? Z 

Peach skin ] 1 
Vegetable skins af 

Soaps and soap powders ] 
Taleum uf 

Face powders 

After bath | 

Wool OT i) 
Rabbit hair 

Rayon t 

Cause unknown 13 


TABLE XIII 





1 
] 

] ] 
3 3B 
pe ] 
6 1 

] 

i) 


ee aa ee 


Se oe 





SYSTEMS INVOLVED 


TIMES MENTIONED 





yastrointestinal, only 
Upper respiratory, only 
Skin, only 
Nervous, only (headaches) 
Gastrointestinal and upper respiratory 
Gastrointestinal and skin 
Gastrointestinal and nervous (headaches) 
Gastrointestinal, nervous and respiratory 
Gastrointestinal and lower respiratory 
Skin and nervous (headaches ) 
Skin, respiratory and gastrointestinal 
Skin, nervous and gastrointestinal 
Skin and upper respiratory 
Respiratory and nervous (headaches ) 
Renal 

ALLERGENS RESPONSIBLE 
Koods only 
Inhalants only 
Contactants only 
Foods and inhalants 
Moods and contactants 
Moods, inhalants and contactants 
Inhalants and contactants 


49 
ae RING 
HF] 
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to invalidate our conclusions. I recognize the hazard involved in attempting to designate as 
allergic, recurrent headaches and dermatitis, from the patient’s general description, but would 
once again emphasize the importance in this connection, of the patient’s ability usually 
definitely to name the offending agent. 


Observations by Other Investigators 

The conception that over half of the population in the area studied and 
possibly elsewhere has or has had some form of allergy, is new. Only one 
entirely comparable survey has since been made, that of Pipes. However, 
other investigators have reported observations which point in the same general 
direction. 

Walzer, in discussing the unreliability of a negative allergic history 
among relatives of an allergic patient, writes: 

‘*It is surprising to find how often these supposedly normal individuals give marked re- 
actions to various atopens. ‘These cannot always be confirmed by a clinical history of sensi- 
tivity in the subject any more than the positive reactions on the direct testing of patients are 
always proved to be clinically significant. But definite instances occur in which a pointed ques- 
tion as to the result of the ingestion of food, to which the supposedly normal parent gives a 
marked reaction, elicits the information that the subject usually avoids it. Either he has an 
inherent distaste for it or it gives him unpleasant symptoms as ‘heartburn’ or ‘indigestion,’ 
or makes him uncomfortable in other respects. In the case of marked reactions to inhalants, 
the subject will occasionally admit excessive sneezing or coughing following exposure to the 
substance. Yet in many of these instances, the history of sensitivity has been previously de- 
nied by these individuals, nor is it easy to convince them, even in the face of the positive skin 
reaction, that they are actually hypersensitive. Many of these persons with marked positive 
reactions and negative clinical histories are probably only potentially sensitive and may de- 
velop their clinical atopic manifestations at a later date.’’ 

In Chapter LX, I mentioned the observations of Rowe who found that 
39 per cent of 400 college students and nurses gave personal history of prob- 
able allergy, 31 per cent suspecting foods as etiologic factors. Also the re- 
port by Jimenez based on nearly 7,000 interrogatories, to the effeet that 35 
per cent clearly belong in the allergic group and that an additional 20 per cent 
are potential allergies. 

On the objective side we have Harkavy’s report of 30 per cent positive 
skin reactions in a group of 200 presumably nonallergic patients, following 
testing with only four allergens, and those of Rackemann and Simon who 
found that 50 per cent of 60 presumably nonallergie persons reacted positively 
to one or more of eight test allergens. 

Grow and Herman tested 150 normal subjects with 13 extracts: ragweed, 
timothy, cat dander, dog dander, horse dander, orris root, mixed feathers, 
wheat, egg, milk, orange, celery and lobster. They observed positive endermal 
reactions in 55.5 per cent. Forty of the total number gave history of low- 
grade allergic manifestations at some time in the past but none had had 
asthma or hay fever. There was no noteworthy difference in the incidence 
of positive reactions in these 40 as contrasted with those with no history of 
past allergic symptoms. 

Multiple positive reactions were the rule, with an average of 2.65 re- 
actions per person among those with past allergic history and 2.24 in the 
nonallergie group. 

Survey by Pipes.—Pipes has reported a population survey which is di- 
rectly comparable to my own. His survey includes 700 individuals. residents 
in and about Jackson, Louisiana, and secondary school children and summer 
‘ > * » Qt. > rw 1a] r F 
students in the State University at Baton Rouge. 
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I ipes. found the ineidence of major allergy in this group to be 13.6 per 
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cent, of minor allergy, 35.8 per cent, making a total allergic population of ap- 
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proximately 50 per cent. It is interesting that 8 per cent suffered from hay 
fever. These were all major allergies. Scheppegrell’s original estimate of 
1 per cent hay fever in the population was based on questionnaires sent to 
the physicians of Louisiana. As is well known, the latter is a statistical pro- 
cedure subject to great error. The careful survey by Pipes in the same state 


showing eight times Scheppegrell’s estimated incidence well illustrates this 
point. 


Pipes found symptoms among major allergies, with case incidence as 
follows: hay fever 59 times, asthma 39, migraine 25, urticaria 30, eezema 10, 
angioneurotic edema 1, colitis 1. Among the minor allergies the incidence is 
as follows: indigestion 108, urticaria 46, eczema 46, migraine 14, hay fever 5, 
asthma 3, colitis 1, angioneurotie edema 1. 


TABLE XIV. (PIPES’ SURVEY) 


























Se 
TIMES : TIMES 
eis INCRIMINATED dogs: INCRIMINATED 

Cabbage 18 Cauliflower 3 
Onion 17 Cream in coffee 2 
Melon 15 Sweet potato re 
Banana 9 Oyster 2 
Pork 9 Pickle 2 
Beef 7 Mandarin 2 
Fat 6 Salmon 2 
Peanuts 6 Coffee 2 
Cucumber 6 Chocolate 2 
Sweets 6 Pineapple 2 
Tomato 5 Cane syrup 2 
Egg 5 Peach 2 
Radish 5 Okra 2 
Sweet milk 5 Beet 1 
Apple 5 Lamb 1 
Butter bean a English pea 1 
Sardine 4 Cocoanut 1 
Cheese 4 Celery 1 
Fish 4 Collards 1 
Bell pepper 3 Apricot i 
Turnip 3 Black pepper Al 
Corn 3 Marshmallow 1 
Spinach 3 Cream ] 
Strawberry As 





‘‘TIn every case of minor allergy the sufferer was able to point out a definite causative 
factor or definite causative factors, whether ingestants, inhalants or contactants. He could 
thus relieve his allergy by conscious avoidance of a known substance. Foods mentioned by 
cases with indigestion are shown in Table XIV. Allergenic foods mentioned by minor allergies 
with symptoms other than indigestion included, in order of frequency, strawberry, tomato, 
watermelon, banana, chocolate, pork, beet, peach, shrimp, orange, butter, cream, milk, fig, 
lemon, cheese, sugar, egg, cottage cheese, mackerel, erab, oyster, coffee, Coca-Cola, and onion. 
Drugs mentioned were quinine, aspirin and calomel. Inhalants were chalk dust, house dust, 
cow feed and face powder. Contactants were wool, peach down and dried pea.’’ 


Significance of Minor Allergy 


We may term the minor allergic the fortunate allergic. He was so for- 
tunate as to become sensitized to something with which he establishes only 
eecasional contact. For this reason his symptoms are intermittent and he 
is able readily to recognize a cause-and-effect relationship between the allergenic 
substance and his symptoms. He thereafter avoids the offender, thereby 
curing himself. The major allergic may be termed the unfortunate allergic. 
He is so unfortunate as to have become sensitized to something with which 
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he is in chronie contact and which he therefore cannot recognize as being 
the etiologic agent. Examples are found in the staple foods such as wheat, 
egg, milk, Irish potato, coffee, beef, ete.; in inhalants such a house dust, 
feathers, orris root, pyrethrum, tobacco; and in invisible seasonal factors 
such as pollen. In this latter case the contact although intermittent is chronic 
through the duration of symptoms. : 

So far as we know it is purely a matter of luck as to whether one will 
become sensitized to a frequent or occasional contact substance, although 
there is evidence suggesting that the chemical nature of the allergen, the de- 
eree or length of exposure thereto, and inherited predisposition may exert 
some directing influence. 

It should not be understood that the major allergic becomes sensitized 
only to those substances to which he has constant or prolonged exposure. He 
also experiences symptoms from the oceasional allergen. Patients with major 
allergy give positive skin reactions both to staples and to oceasionals such 
as cucumber, onion, tomato, cantaloupe, buckwheat, barley, ete. I suspect 
that if skin tests were made on major and minor allergies using the same 
series of allergens, it would be found that the major allergie reacts in ap- 
proximately the same frequeney to occasional substances as does the minor 
allergic. The difference hes in the fact that, in addition, he reacts to the fre- 
quent exposure substances. 

In this connection Pipes makes an interesting observation. Among the 95 
with major allergy, etiologic factors were recognized 41 times. Not in- 
frequently the same factor was mentioned by more than one. Consequently a 
total of 21 factors were mentioned 41 times. These were strawberries, quinine, 
cabbage, watermelon, cantaloupe, beef, bacon, aspirin, tomato, pecan, ecoco- 
nut, walnut, peanut, celery, dust, pollen, feathers, chalk dust, face powder, 
cotton, and smoke from boiling rice. It will be noted that with few exceptions 
these are substances with which the average person comes into only oceasional 
contact. They are the class of substances incriminated by the minor rather 
than the major allergic. The interesting feature is that ‘‘none of these factors 
will be noted as playing a major causative role but simply listed as bringing 
about more trouble.’? They were not the basic cause but represented ad- 
ditional incidental or occasional sensitizations comparable to those of minor 
allergies. These major allergies, like the minor, recognized them as offend- 
ing substances, but were unable to relieve themselves by avoidance, because of 
additional sensitizations which they could not recognize. 


Summary 


Upward of 10 per cent of the population develop major allergie manifesta- 
tions, usually subacute or chronic in character. Approximately 50 per cent 
give a history of minor episodic manifestations. 

The latter are usually sensitized to allergens with which they come into 
only occasional contact, while the former, in addition, are sensitized to staple 
allergens with which they come into frequent, often daily, contact. 

The difference between the two groups depends chiefly upon the degree 
and frequency of contact with the offending allergen. Recognition of the 
allergen depends upon this and determines into which class the individual will 

fall. 

The natural tendency of the allergic state is toward recov ery or loss of 


sensitization provided avoidance of contact is continued through a sufficiently 
long period. 


PART III 
THE PHYSIOLOGY OF ALLERGY 


The result of shaking a stick at a dog de- 
pends less on that gesture than on the con- 
dition of the animal at the moment. What 
is true of the dog is true of the human 
bemg. The impact of a stimulus may be 
far less significant than the condition of 
the organism which receives the stimulus. 

¢ Certainly this is true in allergy. Hence, 
consideration of the constitution becomes 
of the greatest importance. 


—T. Winaate Topp 


CHAPTER XIV 
THE PHYSIOLOGY OF PROTEIN DIGESTION 


Studies of gastrointestinal absorption, in the production of experimental 
anaphylaxis, have necessitated a thorough revision of our understanding of 
the physiology of digestion. No longer can we state that proteins are com- 
pletely broken down into their constituent amino acids in the intestines, and 
absorbed through the mucosa as such. 

Assuming that sensitization may occur through intestinal absorption, 
how does it happen? Schloss and Worthen (1926) found by precipitin and 
anaphylactic tests applied to the urine, that the intestinal tract of normal 
infants is impermeable to undigested foreign protein. In the presence of 
gastrointestinal disturbances, however, protein was found to be absorbed, 
either undigested or partially digested, and excreted in the urine. This seemed 
a simple explanation. We become sensitized to food protein as a result of 
eastrointestinal disturbances which allow the passage of undigested allergen 
into the blood. 

Hettwer and Kriz (1925) substantiated these findings by sensitizing 
guinea pigs to horse serum following its introduction into a temporarily 
ligated loop of small intestine. They found that stasis and increased intra- 
intestinal pressure were necessary to promote absorption. They obtained 
similar results following chemical irritation without stasis, by the introdue- 
tion of horse serum into the unligated intestine together with small amounts 
of sodium fluoride. Not only did they sensitize guinea pigs in this manner but 
using the same method they were able to produce anaphylactie reaction in 
previously sensitized pigs. 

The liver appears to exert a regulatory and detoxicating function during 
digestion. We have been taught that it removes undigested protein on 
portal blood thereby preventing its. entranee into the systemic cireula- 
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tion. Ege white injected into the circulation appears in the urine sooner when 
introduced through an ear vein than through a mesenterie vessel. When in- 
jected into a mesenteric vessel, it appears to be removed in part at least by 
the liver and makes its appearance in the bile. In guinea pigs, previously 
sensitized against eg@ white, this protein causes death more rapidly and in 
smaller doses when injected directly into the systemic circulation than when 
introduced into the portal system. 

Had investigations stopped at this point the current teachings of physi- 
ology would have required no alteration. Proteins are digested in the lumen 
of the gut and absorbed as amino acids except in the presence of local gastro- 
intestinal disturbance, with resulting increased permeability, when they may 
be absorbed incompletely digested and produce sensitization. 

But Rosenau and Anderson (1909) succeeded in sensitizing guinea pigs 
following the oral administration of horse serum as did also Hettwer and Kriz. 
Victor Vaughan (1910) found that young rabbits could easily be sensitized 
with milk by mouth or by rectum; ‘‘In our work we have observed that 
hungry rabbits will eat milk when mixed with other foods and seldom are 
sensitized, but when the milk is introduced into the stomach of a fasting 
rabbit through a tube, or injected into the rectum, the milk can soon be de- 
tected in the heart’s blood, and the animal becomes sensitized.”’ 

LaRoche, Richet, and Saint Girons (1914) succeeded in sensitizing guinea 
pigs to egg white by the oral route. Stokvis (1864) as well as Van Alstyne 
(1913) showed that raw egg white taken into the alimentary tract may enter 
the circulation and be exereted through the urine. Finally, Walzer and his 
collaborators (1928) demonstrated by passive transfer that undigested pro- 
teins are absorbed and appear in the circulation of normal nonallergie in- 
dividuals. A small amount of serum from an individual allergie to egg was 
introduced into the skin of a nonallergie person. When subsequently the 
latter ate eggs, a local positive allergic reaction appeared at the site of the 
endermal inoculation. The egg in the food was absorbed and earried through 
the blood to the site of the inoculation, its chemical makeup still sufficiently 
characteristic of egg white to give a specific response. This was demonstrated 
repeatedly not only with egg protein but also with fish protein. 

Rosenzweig and Walzer, using the technic devised by Walzer for demon- 
strating absorption of unaltered protein from the gastrointestinal tract, have 
shown that allergen absorption from the uterine cervix is a normal phenom- 
enon, being demonstrable in passively sensitized skin sites within from 9 to 
25 minutes. Absorption from the vagina oecurred in about one-third of the tests, 
the time being from 40 minutes to 2 hours. 

Straus and Walzer (1938) have found that the monkey may be used for 
demonstrating the absorption of undigested protein. Monkey’s skin was 
passively sensitized with human reactive serum. The allergenic food was 
fed to the monkey, after which the skin site became positive. 

Ratner and Gruehl found that both mature and young animals could be 
sensitized and shocked by the oral administration of protein foods. Results 
were obtained in as high as 50 per cent of experiments. They offer these ob- 
servations as evidence that unsplit proteins pass the intact intestinal wall 
under normal conditions. Their experiments were earried out under physi- 
ologic conditions. They suggest that sueh normal absorption of protein 
might serve a useful purpose in maintaining the body in a state of constant 
Immunization against proteins habitually taken in the diet. 
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Coca (1930) has shown that contrary to former belief, protein does pass 
in minute amounts through dialyzing membranes. If we consider the ali- 
mentary tract such a membrane, he has shown that amounts of food protein 
sufficient to be of clinical significance may thus pass normally into the cireu- 
lation. This observation explains those of Walzer and his collaborators. 

So we must modify our concept, to recognize that unaltered protein or 
only partially digested protein may normally be absorbed into the circulation. 
This does not clarify the question as to why some persons become sensitized 
while others do not, but it removes the site of initiation of sensitization from 
the intestinal mucosa to the tissues themselves. The localization of the 
allergic response in different organs or tissues remains unexplained. 


P,) 


CHAPTER XV 


THE MECHANISM AND SIGNIFICANCE OF THE ALLERGIC 
RESPONSE 


As a preface to this phase of the discussion [I should state that the con- 
ception outlined in this chapter is the writer’s hypothesis as published in 1936, 
concerning which neither approval nor disapproval has as yet been offered by 
others. The reader should not infer that the views expressed are those gen- 
erally accepted by students of the subject. 

As we have seen in earlier chapters, many theories have been presented to 
explain the mechanism of anaphylaxis. None has been found so completely 
satisfactory as to refute all criticism or to explain all of the phenomena. And 
yet these theories, although unsatisfactory in many ways and later proved for 
the most part untenable, have been responsible in great measure for our 
‘progress. After all, a theory is but a stepping stone in the advance toward 
knowledge, a point of support which is helpful for the moment but no longer 
needed after we have advanced beyond it. Without it, advancement would 
have been more difficult. 

Early in experimental anaphylaxis theories appeared thick and fast. 
Within the last decade or more very few new ones have been advanced. This 
has been due in part to the fact that the application of Ehrlich’s side-chain 
theory of immunity to anaphylaxis has so nearly filled the need for a rational- 
ization, and in part that our ideas have tended to become fixed in the groove 
of the side-chain theory, making it difficult to readjust to any different 
theory. Manwaring has written of the deficiencies in the side-chain theory 
and has suggested that it would be well to lay aside for future reference the 
entire schema of immunology based on the specific receptor hypothesis, to 
start at the beginning in an attempt to unravel the mystery of the origin and 
nature of antibodies. 

However, until a better has been presented, we must continue for prac- 
tical purposes to utilize this theory, which appears to explain the phenomena 
more adequately than others. 

In his recent hypothesis of the H-substance, Thomas Lewis further elar- 
ifies the subject since he enables us to comprehend a possible source of an- 
aphylactic poison in a substance normally present in tissues, one which in toxie 
doses produces symptoms almost indistinguishable from those of anaphylaetie 
shock. The theory of the H-substance may be adjusted to the tenets of the 
side-chain theory or may be held independently of the latter, even being 
adapted to other entirely different theories. In other words, it explains an- 
other phase of the reaction. Granted that an antigen-antibody combination, 
occurring when the antibodies are still attached to the living cells, is the spark 
which sets off the anaphylactic explosion, what happens next, what is the 
explosion? The theory of H-substance attempts to explain this second step 
of the reaction. It would still be possible to consider this theory, even though 
the explanation of the first step (antigen-antibody reaction) should later be 
discarded. 

The writer’s theory has nothing to do with the first or second step and 
is not presented as a substitute. It might be termed an explanation of the 
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third phase, although as with the other two there is no dependence upon the 
theories of the anaphylactic reaction. It deals with an entirely different prob- 
lem of the study. My interest is rather in rationalizing the character of the 
clinical response and correlating it with physiologic functions. One might 
term it a physiologic theory. It is not submitted as the final truth but as a 
working hypothesis which will facilitate an understanding of the many-sided 
aspects of the allergic response. Victor C. Vaughan wrote in 1893, ‘‘the value 
of a theory does not wholly depend upon its truth, but is rather to be meas- 
ured by the fruitfulness of the lines of investigation that it opens. Indeed, 
a theory may be wholly erroneous and yet it may lead to most important 
discoveries. ’’ 

Basic concepts.—The present hypothesis is based upon the following series 
of tenets: 

There is no fundamental difference between the allergic and the so-called 
nonallergic individual. The response of the allergic person differs from the 
nonallergic in degree or distribution, not in kind. It is primarily a protective 
reaction in which the normal physiology has been disturbed. It is a purpose- 
ful reaction, purposelessly executed, a perversion of the function of protecting 
the body against deleterious environmental influences. It represents a response 
to an environmental maladjustment. No matter what the location of the shock 
tissue, it is usually a reversible reaction, representing disturbed physiology 
rather than an organie pathologic change. Unless the response is too long con- 
tinued, there is a complete return to normal after termination of the reaction. 

The development of symptoms depends in part upon inheritance, in part 
upon the nature of the allergen, in part upon the degree or duration of exposure. 

All persons possess the potentiality of becoming allergic, the susceptibility 
varying only in degree. It seems probable that in any population the degree 
of susceptibility to the development of allergy varies from 100 per cent to zero 
per cent. If we accept the gene theory of allergic heredity it would be more 
proper to state that about half the population is potentially allergic. It is in- 
teresting that these are actually the figures derived from the more recent popu- 
lation surveys. 

If 50 per cent or more of the population is allergic in some degree, the 
question should no longer be ‘‘why are some allergic?’’ but rather, ‘‘why are 
not all persons allergic?’’ As we have seen, there are graduations from the 
highly allergic, those with major allergy, through the mildly allergic to those 
who apparently have experienced no manifestations. One wonders whether 
there are two groups, or whether there is a gradual merging from one into the 
other, with the apparently nonallergie capable of becoming allergic under certain 
circumstances. 

In my first survey of one hundred presumptive nonallergics I found the 
family incidence of allergy the same in both the minor allergic and the non- 
allergic. Undoubtedly there is a higher family incidence in the frankly al- 
lergic, I think there can be no doubt that inheritance increases the predis- 
position, but this does not necessarily indicate that the capability of becoming 
allergie does not exist in every individual. 

The remainder of this discussion is based on the assumption that 100 per 
If future investigations prove that only those 


cent are potentially allergic. ; fee 
ome sensitized, the same reasoning will apply to 


carrying allergic genes may bee 
this latter moiety as a group. 
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Evidence for 100 per cent susceptibility.—Spain and his collaborators 
find that under equal conditions of exposure the percentage of adult human 
beings susceptible to poison ivy or poison oak varies as the logarithm of the 
concentration of the irritant applied. This is similar to the response to drugs 
and other physiologic stimuli in general. We may simplify these conclusions 
somewhat as follows: A given percentage of persons may be sensitized by 
patch test with 1:1,000 dilution of ivy extract. If those who failed to become 
sensitized are now treated with 1:100 dilution, the same percentage can be 
made to react. If those who fail to react to the 1:100 are tested with 1210 
concentration, the same percentage will react. 

This could be interpreted as indicating that, provided the concentration 
could be made high enough, all would react to Rhus “‘poison.’’ All could be 
made susceptible, but with varying degrees of ‘‘resistance’’ thereto. There is 
evidence that this is true of other forms of contact dermatitis. 

Krameria or rattany is the dried root of Krameria triandra or K. argentea, 
a shrub of Peru and other parts of South America, named after Kramer, an 
Austrian botanist and physician, who recommended its use as a tonie and 
astringent in chronic diarrhea and, locally, in leukorrhea and uterine hemor- 
rhage. It is in a separate botanical family, not closely related to other plants. 
Its use medicinally both internally and applied to the mucous membranes 
would indicate its general harmlessness as compared with poison ivy. How- 
ever, Grolnick (1938) found persons positive by pateh test and succeeded in 
intentionally sensitizing 86 per cent of normal subjects by repeated applea- 
tion of the patch test. It is of interest that as subjects developed positive 
patch tests some experienced flare-ups at the site of previously negative tests. 
Experimental sensitization to krameria persisted for at least seven months. 
Natural sensitization has been known to persist at least four years. 

Stewart and Cormia produced nickel dermatitis in guinea pigs, con- 
stantly, following cutaneous application. They found the lesions similar to 
those described in man as nickel dermatitis. The intensity of the reaction 
was in direct proportion to the concentration of the solution used. 

From this we could conelude that, given sufficient concentration and enough 
exposure, nickel dermatitis can be produced in 100 per cent of instances. 
This corresponds with the early observation of Walthard (1926) that from 
41 to 100 per cent of workers in the Swiss nickel industry developed nickel 
dermatitis. There was an incubation period in these cases of from fourteen 
to twenty-one days. This suggests true sensitization. 

Schittenhelm and Stockinger state that all workers constantly exposed 
to nickel salts eventually develop eczema. Apparently the degree and con- 
centration of exposure play a great part. Jadassohn remarks that nickel 
eczema is common in large factories and only occasionally observed in small 
nickel shops. 

These findings correspond to those noted by Spain et al. in ivy sensitiza- 
tion. Bloch has made observations on primula sensitization bearing out the 
same point. Normal nonallergie persons were rarely found reactive to primula, 
but when the concentration of the antigen was increased, he overeame this 
constitutional resistance, producing primula sensitization in nonallergies. 

These observations tend to confirm the premise that in dermatitis. even 
nonorganic dermatitis such as to nickel; in contact dermatitis of the Rhus 
type; and possibly also in atopy, it is possible to sensitize 100 per cent, de- 
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pending upon the degree and length of exposure. Some become sensitized 
easily, while others become allergic only in spite of great resistance. There 
are all graduations between the two extremes. 

In making this statement I do-not imply that there are not other factors 
which determine the substance to which one will become allergic, given_com- 
parable degrees of exposure. While the experimental findings deal with non- 
protein sensitization, the cumulative evidence strongly suggests a similar situ- 
ation with regard to protein sensitization. : 

If all persons are susceptible to the development of allergy under e¢ertain 
circumstances, and there is no clear cut differentiation between the allergic 
and the nonallergic, then it is easier to visualize the possibility of the allergie 
response partaking of the nature of an altered physiologic reaction. 

In 1932 the author wrote, ‘‘Allergy is not a pathologic state. It is a 
pathologic exaggeration of a normal physiologic response.’’? In 1934, ‘‘The 
probability is that the development of sensitization to foreign substances is 
almost a normal physiologie function. If all of us were to live long enough, 
100 per cent of the population would develop at least minor allergy.’’ 

Rackemann (1930) wrote: ‘‘It seems proper to assume that hypersensitive- 
ness is acquired in most cases and probably in all. What we eall allergy may 
well be nothing more than anaphylaxis in man. ... The production of anti- 
bodies in general is a normal function. Allergy is a reaction of a particular 
kind which is characterized by the easy formation of cellular antibodies in 
great abundanee. ... When the individual has several different allergic symp- 
toms at one time; when his family history shows allergy in his antecedents, 
in his children or perhaps in both; when his symptoms are severe or when his 
skin tests are large, that individual may be assumed to have an easy tendency 
to develop hypersensitiveness. Ile is allergic only in this sense.’’ Three years 
later, writing to the same end, Rackemann found no fundamental difference 
in the immunologic response, the development of typhoid agglutinins and 
other agglutinins, in allergies and in nonallergies. 

I was under the impression that Rackemann and myself were the first 
to express the belief that there is no fundamental difference between the al- 
lergic and the nonallergic. I find that we were antedated by many years. 
Doerr who, working with Pirquet, was a pioneer in the study of anaphylaxis 
stated his belief in 1922 that the capacity to become sensitized is present in 
all human beings, differing only in degree. 

The nature of the allergen plays a part.—It has been claimed that there 
is a fundamental difference between experimental anaphylaxis and human 
allergy in that human beings can be sensitized to allergens, only with great- 
est difficulty or not at all; that when sensitization does occur it appears to be 
entirely spontaneous and probably associated with hereditary predisposition. 

It is quite true that Brunner found that he could not easily sensitize in- 
dividuals to pollen extract or orris root even after repeated injections. On the 
other hand, he sensitized to ascaris extract with no difficulty. 

Jones and Mote found no difficulty in sensitizing humans to rabbit serum. 
Simon and Rackemann experienced similar success with guinea pig serum, 
whether administered through the skin or applied to the nasal mucosa. As 
a matter of fact, the ease with which human beings may be sensitized to foreign 
serum has been in evidence for many years. The majority of persons who 
therapeutic horse serum develop serum sickness, evidence of sensitiza- 
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ency. Twenty-seven per cent of cases recelving toxin-antitoxin subsequently 
developed positive skin reactions to horse serum. Gordon and Creswell found 
that 74 per cent of individuals receiving serum who had previously received 
toxin-antitoxin, gave serum reactions. Forty-three per cent of those who had 
previously received therapeutic serum (not toxin-antitoxin) reacted after a 
subsequent serum injection. Tutt found that 28 per cent of children receiving 
diphtheria toxin-antitoxin became allergic to horse serum. 

These observations support my contention that the average person or 
animal may be sensitized more easily to a foreign protein or substance with 
which he establishes only occasional contact than to one in which the contact 
is relatively more constant. 


~ 


It is difficult to sensitize man to foods which he eats frequently, to | 


feathers, orris root, pollens, house dust—those things to which he 1s relatively 
frequently or constantly exposed. Only the 10 per cent who are most highly 
susceptible to the development of the allergic response become sensitized to. 
common allergens. Those less highly susceptible are more likely to react to 
antigens which are much more foreign to their economy. This forms the basis 
of differentiation between the major allergic and the minor allergic. 

It is interesting to conjecture that, had the early experiments leading to 
the discoveries in anaphylaxis been made with substances to which the an- 
imals were constantly exposed, the results would have been far different. If 
euinea pigs eating celery had been injected with celery protein there prob- 
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ably would have been as much difficulty in sensitizing them as occurs when’ . 


human beings are injected with orris root or pollen extracts. Indeed, it has 
already been shown that it is as difficult to sensitize animals to pollens as it is 
to sensitize human beings. If dogs eating beef had been injected with beef 
extract rather than the extract of sea anemone with which they had never 
experienced former contact the results might have been different. 


Factors influencing sensitization—Given two potential allergens, to which 
the individual is exposed in similar frequencies and to the same extent, we 
cannot state why sensitization occurs to one and not to the other. Tlowever, 
three factors may be recognized. 

The first is that of temporary predisposition. Abnormal permeability of 
the intestinal mucosa associated with gastrointestinal upsets has long been 
suspected as a predisposing factor in food allergy. The possibility of endo- 
erine influence is suggested by the observations of Bray who finds that boys 
before adolescence have a higher incidence of allergy than girls, while the 
reverse is true after adolescence. The menopayse also appears to influence 
allergy in some cases. Fatigue and intercurrent illness may play a part in 
predisposing toward sensitization. The evidence is chiefly clinical rather 
than experimental, and at best merely suggestive. 

The second factor is that of the nature of the allergen, especially its 
degree of foreignness. There is also evidence, as seen particularly in the 
new synthetic chemicals used in industry and in therapy, that a completely 
new substance to which there has never been previous exposure, is especially 
likely to cause sensitization. There is evidence such as that reported by Wells 
in his observations on the sensitization of newborn guinea pigs to oats, and the 
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clinieal experiments of Cooke and of Brunner, that it is very diffieult to sensi- » - 


tize man or animal to a substance with which his tissues are in frequent or 

daily contact. If sensitization does oeeur, daily contact usually results in a 
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response which is similar to desensitization, and symptoms do not ensue. 
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The third factor is heredity. There is evidence that in a certain group, 
about 10 per cent of the population, there is the same tendency toward de- 


_ veloping sensitization to occasional or new contact substances, and in addi- 


tion, an inability to desensitize or immunize itself against frequent or chronic 
contact substances. Possibly the minor allergic also becomes sensitized (with or 
without positive skin reaction, which is but a manifestation of the state), to 
chronic contact substances but he does not manifest symptoms because he suc- 
ceeds in desensitizing himself through daily dosage. But the 10 per cent, the 
major allergies, haye such strong inheritance that even following daily ingestion 
they cannot desensitize themselves. The intensity of the allergic inheritance 
appears to play a part in determining this 10 per cent. : 

Need for a common denominator.—An adequate theory of the altered 
physiology of the allergic response must recognize a denominator common 
to three groups: experimental anaphylaxis, major allergy, and minor allergy. 
It must’ be a denominator that can also be applied in the apparently normal 
individual. The theory must recognize a mechanism common to all groups. 
It must include much more than protein sensitization. It is true that the 
earliest experiments dealt with protein anaphylaxis and they were the most 


spectacular of the experimental phenomena. They therefore received chief 
‘attention. Also, the earliest clinical observations dealt with protein sensitiza- 


tion, such as that to horse serum. And they were spectacular. But, by now, 
nearly all will agree that clinical allergy involves much more than protein 
sensitization. Since the earliest work dealt with proteins, and since the early 
theories were expressed entirely in terms of protein poisoning, it has been 


difficult for many to overcome the mental hazard involved in the acceptance 


of a conception of nonprotein allergy. However, by now we have been forced 
to a realization of the latter as a fact. 


The Denominator of Protection or Immunity 


A dominant requirement of all life is that it maintain adequate adjust- 
ment to its environment.—Primordial life, whether purely chemical, or particu- 
late as exemplified by the ameba or possibly the phage, depended upon a nar- 
row margin of variation in chemical and physical environmental factors, for its 
continued existence. 

The simple cell aggregates worked out communal methods of protection 
against deleterious environmental influences. The simplest and undoubtedly 
one of the earliest was in the protective covering of specially differentiated 
cells. 

In man we find an intricate but withal correlated mechanism of protection 
against extrinsic factors. This protective system includes the skin; mucous 
membranes; ciliated epithelium; hairs on the body, in the nostrils, in the ears; 
the turbinates, uvula and epiglottis; the digestive juices; leucocytes ; opsonins 
and antibodies. Among the more obviously protective reflexes we might men- 
tion blinking, the pupillary reaction to light, sneezing, coughing, the gag 
reflex, vomiting, diarrhea, smooth musele spasm and the coordinated pro- 
tective reflexes of voluntary muscles. 

Deleterious influences against which the body must protect itself include 
physical factors such as trauma, extreme changes of temperature, intense 
light, electricity, ultraviolet, x-ray, radium, short wave radio, chemical factors 
such as acid, alkali, drugs, arsenic, paraphenylendiamine, and biologie factors 
such as infectious agents, toxins and foreign proteins. 
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A certain degree of acclimatization is possible by which increased toler- 
ance for deleterious extrinsic factors may be established.— While there 1s 
some degree of natural acclimatization to atmospheric factors, to poisons, 
repeated low-grade injury | -allouses), and other extrinsic factors, neverthe- 
less this environmental adjustment has rather narrow limits. The morphine 
addict acquires tremendous tolerance for the drug, but he may still be poisoned 
with morphine. Our continued existence on this planet depends upon the con- 
tinuation of an optimal temperature range which is not great. It seems quite 
probable that many of the species of plants and animals which have ceased to 
exist have done so because they were unable to acclimate themselves to 
deleterious environmental influences. 

One of the simplest examples of normal increased tolerance is that of ad- 
justment to changes of temperature. The first cool spell in the winter seems 
colder than a much more pronounced temperature drop later in the season, 
when one has become adjusted. The first hot days of summer are more 
enervating than those of midsummer. <A person from the temperate zone 
who moves to the tropics finds that he eannot accomplish as much productive 
work as formerly until after he has been a resident in the tropics for some 
months and has become acclimated. This question of acclimatization is, as has 
been brought out by Duke, an important one in the production of physical 
allergy or hypersensitiveness to heat or cold. 

The simplest heat allergic according to Duke is the one who has allergic 
symptoms only on extremely hot days. Slightly different is the person who 
has symptoms earlier in the summer but not in midsummer because by then 
he has become adjusted. Still different and more difficult to recognize is the 
patient who tolerates midsummer temperature but not a sudden increase, even 
though the increase be to a temperature which is not as high as that of mid- 
summer. This is the person who experiences symptoms after leaving an air- 
conditioned, cooled cinema. The reverse applies to the cold allergic. Where 
the reaction is manifested more to changes of temperature than to the actual 
degree of temperature, we find curious situations. Thus the heat allergic may 
have symptoms only in midwinter when going into a heated house. He cannot 
tolerate a change from 20 above zero to 70 even though during the summer 
he had no symptoms at 80. In the summer he had become acclimated. In 
the winter the change was too sudden for acclimatization. In the same way 
the cold allergic, according to Duke, may have symptoms only in the summer 
time. He adjusts himself to winter temperatures but when in the summer he 
enters an air-conditioned building the sudden drop overthrows his balanee. 

Complex organisms such as man have built up a complicated system of 
protective agencies. The allergic response is primarily a protective reaction. 
—When a noxious substance enters the nose its removal is accomplished by 
sneezing and the secretion of mueus. The cough, smooth muscle spasm, and 
increased bronchial secretion of asthma may be looked upon as an attempt 
to remove a supposed foreign body. Asthma may develop for the first time 
in connection with a tumor growth in the lung. This is often true asthma and 
may be relieved by adrenalin or ephedrin. It represents a physiologic re- 
action, an attempt to remove a foreign body from the lungs. Prompt vomiting 
which sometimes follows the ingestion of an allergenic food is again a pro- 
fective response, as is the hyperperistalsis and diarrhea associated with 
mucous colitis which often follows the ingestion of an allergenie food which 
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the stomach has not repelled. The serous exudation of a contact dermatitis 
represents an effort to wash away the noxious substance. Lichenification in 
chronic dermatitis indicates an effort to establish a protective thickening of 
the skin at the point of contact. Urticaria and angioneurotie edema which 
involve internal structures probably to nearly as great an extent as they do 
the visible integument manifest an effort to dilute the allergenic substance in 
the body fluids, thus protecting the living cells. 

All allergic manifestations are correlated. They are purposeful reactions. 
They are pathologic exaggerations or perversions of a normal physiologic 
function, that of protecting the body against deleterious environmental fac- 
tors.—There is abundant indirect evidence indicating a functional connection, 
either through the nervous system or endocrine system or both, between the 
various protective tissues or, better, immunity organs, such as the skin and 
the mucous membranes. Phillips, for example, believes that pollen hypo- 
sensitization can be accomplished more effectively with intracutaneous therapy 
than with subcutaneous. The fact that the skin reacts positively to a sub- 
stance such as pollen which causes symptoms on the mucous membrane but 
not on the skin is further evidence. It seems reasonable to assume some con- 
trolling mechanism which integrates the immunity response or protective re- 
sponse of the skin, mucous membranes, glands, smooth muscle, leucocytes and 
antibodies. 


An example might be found in the person who has attacks of diarrhea fol- 
lowing therapeutic pollen injections. But here the intestinal reaction does not 
accomplish the desired purpose. The reactive mechanism is at work but not 
with effective accomplishment. This brings us to the next point. 

The clinical allergic response sometimes manifests itself as a purposeful 
reaction, purposelessly executed—The person allergic to house dust who has 
asthma from inhaling this allergen is experiencing a purposeful allergic re- 
sponse. It is true that the dust cannot be completely removed in this way and 
the symptoms therefore continue but the purpose of the symptoms is obvious. 
The baker with asthma from sensitization to inhaled wheat is another ex- 
ample. But when a wheat allergic develops asthma following the ingestion 
and enteral absorption of bread, the respiratory reaction can scarcely be 
termed efficacious. In this instance the protective mechanism is in action but 
is applied through the wrong agency. The: reaction is not coordinated. . 

When the noxious agent acts from within, the same protective mechanism 
is set in motion. However, in the absence of an external localizing stimulus, 
the reaction may manifest itself in any or all of the protective tissues or fluids. 
—_The economy of the human body is so arranged that certain tissues serve 
certain functions. It is supererogatory to detail the various functions, but I 
would emphasize that when that of protection has been assigned to seston 
portions of the body the other body cells lose this ability in great measure. 
Their functions are intrinsic and in a measure much more elementary. For 
some reason as yet not clearly understood, if the internal tissues or cells 
come into contact with a foreign protein a certain reaction occurs which, after 
a preliminary incubation period, makes that protein highly aie a 
prevailing theories of anaphylaxis have attempted to explain W = - oe ‘S 
protein parenterally introduced, as through a hig HOGG HS ee kare 
poisonous. The present discussion. offers nothing new in Pog! Recent’ i. . 
the Bhrlich hypothesis of antibody formation is the one most generally : 
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cepted at the present time, and possibly the most easily comprehended, we 
ean aecept it for this discussion. Suffice it to say that a foreign protein, on 
second entry into the body, becomes highly poisonous. This has also been 
shown to be true for some nonprotein substances. 

As lone as there is a clearly defined external point of contact, the reaction 
usually takes place in that neighborhood. This is exemplified in the dust 
asthmatie mentioned above. To mention a rather crude example: if, in a large 
city with several fire departments, a fire breaks out in a certain locality, tele- 
phone communication speedily sends the equipment from one of the engine 
houses to combat the conflagration. But, assume a large fire in the center of 
the city. An automatic system sends a general alarm to all departments but 
the automatic system is not working perfectly and no definite information is 
given as to the location of the fire. The engines will dash hither and yon to 
the several more probable places. This is the situation when the reaction 
oeeurs within the body rather than at localizing areas in contact with the en- 
vironment. When the reaction takes place within the body it may therefore 
manifest itself by asthma, urticaria, colitis, migraine (localized urticaria or 
angioneurotic edema), generalized edema (acute anaphylactie shock), or by 
a combination of two or more of these symptoms. 

The reaction is protective but the mechanism does not know which area 
to protect. Certain areas appear to be more reactive than others. 

The tropic importance of a contact factor is well exemplified in the work 
of Auer, of Valy Menkin and of Seegal, who have shown in anaphylactic 
shock that if a given area is first irritated chemically or by local infection, 
antigens accumulate in greater concentration in this area and the local reaction 
is decidedly more pronounced. 

This possibly explains some of the allergic reactions that cannot be at- 
tributed to the action of the protective mechanism. It is a matter of common 
experience that patients with true bile tract infections often find that certain 
specific foods precipitate typical gallbladder attacks. In this case the allergy 
is an exciting factor, probably attributable to concentration of antigens or 
reagins at the site of local infection. The same may be true in eases of peptic 
ulcer. 

One might argue that an inhaled substance should always produce respira- 
tory allergy or a substance ingested should always produce gastrointestinal 
allergy. It has been demonstrated, by the work of Sulzberger and myself, 
that foreign allergens may enter the cireulation through the lungs or respira- 
tory mucosa, causing no reaction therein but producing remote lesions in the 
skin. Certain of the protective tissues may be more reactive than others. 
An allergenic food may produce eastrointestinal symptoms or after absorption 
it may be responsible for asthma, migraine, or so-called neurodermatitis. The 
same explanation holds. 

I realize that Walzer and his associates have demonstrated that foods, 
when eaten, are absorbed into the blood in a condition still sufficiently like 
their native state that they can be demonstrated as having reached the skin 
by the Prausnitz-Kiistner technic. But they are not still native proteins, 
since this phenomenon is quite different from that which follows the paren- 
teral introduction of foreign protein with consequent sensitization. The 
enteral introduction of protein in the form of food may be followed by ab- 
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sorption of a substance which is still identifiable as similar, but it has neverthe- 


less already been changed to such an extent that it does not usually produce 
sensitization. 


Certain organs or tissues may be locally sensitized, or more highly reac- 
tive than others.—This is an acceptance of Coca’s theory of shock organs or 
shock tissues. If a child’s first manifestation of food allergy is asthma the 
respiratory protective mechanism has become either loeally sensitized or un- 
usually reactive. We cannot distinguish which of these two possibilities is 
correct. If a person has had respiratory allergy for years, reacting with 
asthma, and later becomes sensitized to a food which likewise causes asthma, 
we might conclude that this indicates hyperirritability of the respiratory 
mechanism. But when a specific food causes migraine constantly to the ex- 
clusion of urticaria or angioneurotic edema, we must consider a shock tissue, 
locally sensitized. 


We must therefore add the possibility of a local predisposition, to the gen- 
eral picture as described above. 


The vagus autonomic system may play an integrating part in the con- 
stitutional allergic response.—Vagotonia or vagosympathetie dystonia has for 
years hung in the background of the allergic picture. I would emphasize that 
the entire system of cranial nerves is intimately connected with the mechanism 
of protection against deleterious environmental influences. Pupillary contrac- 
tion, ocular movements, the senses of taste and smell and of hearing, the sense 
of equilibrium, swallowing or its absence, the muscular activities of the larynx, 
vomiting, and the respiratory activities controlled by the vagus, all deal more 
or less intimately with self-protection. When we recall that the autonomic 
system includes innervation of the descending colon and the rectum as well, 
but does not include the small intestines, we see further reason for including 
the autonomic system in the protective mechanism. The theory of vagotonia 
as an important factor in allergy is therefore very easily fitted into the mosaic 
of the hypothesis here presented. 


Mental or emotional factors may precipitate the allergic response.—This 
is seen especially in urticaria but occurs also in asthma, migraine, and less fre- 
quently in other allergic diseases. There have been many reports of so-called 
neurogenic urticaria in which the victim, unable to solve his or her domestic 
problem, disagreements within the family and the like, reacts with urticaria. 
This is again an expression of environmental maladjustment. Protein need 
play no part here. The reactive mechanism, possibly activated through the 
autonomic nervous system or the endocrine system or both, receives its stimu- 
lus from the higher nerve centers, but the site and basis of the reaction are 
explained in the same manner as in frank allergy. 

The endocrine system probably plays some part in the protective mech- 
anism.—The action of suprarenal cortex in preventing anaphylactic shock and 
of epinephrine in lessening its severity when it has oceurred should pa 
tioned. It should also be recalled that Cannon has elaborated a theory aie 
cerning the function of the adrenal secretion in which he gives it a most Dy sa 
inent place in the protection of the individual against deleterious serie vie 
mental influences. Epinephrine is a ‘‘fight or run hormone. It spee : { ce 
heart, raises blood pressure, relaxes bronchial musculature aden Staraptbeee 
respiration, diminishes the blood supply to the skin while ss ic ae ee 
the internal organs thereby giving additional nutrition to the musculature, 
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discharges glycogen into the circulation, providing an increased blood sugar 
content for utilization if necessary. Whether the environmental influence calls 
for combat or for flight the physiologic response to inereased epinephrine 
secretion has provided optimal conditions. 

The objection might be raised that epinephrine lessens all of the so-called 
protective activities which we have deseribed. But it should be borne in mind 
that the allergie response is a disorganized or disoriented one. We might 
speak of it as out of proportion to the intensity of the stimulus. It becomes 
obvious that the adrenal secretion controls the intensity, character and direc- 
tion of the response. Physiologists have studied the glycogenolytie activity 
of epinephrine, its action in relaxing smooth muscle spasm, in raising blood 
pressure and increasing the pulse rate and the like, but there is much that 
we do not know regarding the effect of this secretion on the tissue cells in 
general. Epinephrine serves as a balance wheel or a governing factor, con- 
trolling the intensity and direction of the allergic reaction. It coordinates 
it and tends to keep it within normal limits. 

The allergic reaction represents a response to an environmental malad- 
justment.—Richet, visualizing a purely experimental phenomenon, and at- 
tempting to explain it in terms of immunology, coined the term anaphylazis, 
indicating the absence of protection as contrasted with prophylaxis or favoring 
protection, as observed in the development of immunity. Vietor C. Vaughan 
and Wheeler (1907) were the first to state their belief that the fundamental 
processes at work in immunity and in anaphylaxis were identical. This con- 
cept has been generally accepted. 

It is at once obvious that in the theory herein presented, the reactive bodies, 
which are in essence the protective mechanism of the human body, are the same 
in allergy as in immunity. In the processes of immunity they react with maxi- 
mum efficiency, thereby protecting the body as a whole. In clinical allergy they 
do not fail to react as would be indicated by the term anaphylaxis, but they 
react abnormally. The reaction is, as I have said, disoriented, disorganized. 
A more appropriate term would be dysphylaxis (difficult protection) or dys- 
phyl-ergy (labored reaction of protection). The reaction is of normal type, but 
apparently uncontrolled. 

So-called nonspecific therapy or shock therapy, when efficacious, exerts 
its beneficial effect by stimulating the reactive mechanism to more effective 
response.—It is a matter of common experience that an allergie individual 
often loses his allergic manifestation following an acute illness such as pneu- 
monia, typhoid fever, acute appendicitis, any surgical operation or, indeed, 
simple anesthesia. The same improvement sometimes follows foreign protein 
therapy such as intravenous typhoid or colon bacillus vaccine, peptone in- 
Jections, or even the subeutaneous injection of so-called specific or nonspecific 
Vaccine. 

It is probable that all of these stimulate the immunity mechanism, the 
same mechanism which is responsible for the allergic response, in such a wav 
Geena, howeren aga ee i ahi a eno 

J) » It again Loses S acquired effectiveness and allergie 
symptoms return. . 
An integrated reaction.—The theory explains the allergic response as an 
integrated reaction complex, fundamentally protective in nature, but de- 
fective in exeeution since it lacks coordination and a directing influenee, Tt 
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is, IN essence, a manifestation of environmental maladjustment. This is in 
harmony with the idea recently expressed by Frederick P. Gay, ‘‘It is our 
thesis that the ultimate explanation and prevention of a disease depends on 
ascertaining its external cause. * * * Not only diagnosis but cure and pre- 
vention depend on knowledge of the originating impulse. This impulse, 
animate or inanimate, is the essential element to discover, and when discoy- 
ered has invariably been found to be external. * * * We have already expressed 
our prejudice in favor of the eventual explanation of all disease on a basis 
of external causation. * * * The cause of disease remains predominantly ex- 
teinal.’’* 

The theory materially simplifies our understanding of allergic therapy. 
The simplest way to circumvent deleterious reaction to a harmful environ- 
ment is by avoiding this environment. This is obviously the principle of 
avoidance in allergic therapy. But where the noxious influence cannot be 
avoided, acclimatization may be attempted, by exposure of the tissues to 
constant or repeated contacts. This:is the basis of hyposensitization or de- 
sensitization and accomplishes results in the same manner that acclimatization 
to deleterious temperature changes produces increased tolerance. 

The minor allergic individual may possibly become sensitized to wheat, egg, 
and milk as easily and frequently as the major allergic, but if he does so, he fails 
to manifest symptoms therefrom because he readily desensitizes himself by 
chronie exposure or acclimatization. The person with an unusually pro- 
nounced tendency, the major allergic, cannot acclimate himself even with 
frequent or constant exposure and as a consequence develops symptoms. 

If susceptibility to the development of allergy varies from zero per cent 
to 100 per cent one would expect occasionally to find persons who are allergic 
to practically everything. Such types, although fortunately uncommon, un- 
doubtedly do exist. I have had oceasion to treat a man who was in the prod- 
uece business, and therefore came into contact with many unusual foods as 
well as all of the common ones. He was found allergic to 42 different foods, 
and when tested by the Prausnitz-Kiistner technie with the biologie food 
groups gave positive reactions to 16 of the 30 test extracts. Rinkel has ob- 
served certain intractable asthmatics who respond to practically every food 
with which they are tested. There might be some question as to whether this 
indicates that they are actually allergic to each of these foods, but there 
is no gainsaying that, whether allergic or not, they respond to ingestion of 
all the foods in an allergic manner. Although the reaction may not be specific 
it is an allergic type of response. ’ 

The theory is presented in an effort to clarify our understanding of the 
manner and meaning of the allergic response and in the hope that, this being 
better understood, there may be consequent eventual advances in the therapy 
of the allergic diseases. If the hypothesis contains an element of truth, it 
should promote investigation in a field which has received too little attention 
up to the present. Until now chief effort has been given to neutralization 
or counteraction of a specific response to recognized specific allergens. It 
seems possible that efforts to develop a nonspecific or physiologic means of 
controlling the perverted, disoriented reaction of protection so that it may 
become a normal oriented reaction, might actually lead to the discovery of a 
remedy which will adequately control the response irrespective of the activat- 
ing cause. 
ise os Thomas, Spring- 


*Gay, Frederick P.: Agents of Disease and Host Resistance, Charles C. 


field, Ill., 1935, 
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The two lines of approach which from the theory would appear to offer 
possibilities, deal with the endocrine system, particularly the adrenals, and the 
autonomic nervous system. Studies in these two fields have until the present 
been disappointing, but the possibility always remains that, as was true in the 
case of Banting and Best’s discovery of insulin, a somewhat different method 
of approach may be more successful. There also remains the possibility of the 
recognition of a new mechanism not identified with either of these two systems. 


Summary 


The body protects itself against deleterious extraneous influences by 
means of two processes (a) physiological, or physical, (b) chemical. 

Physiological.—_The skin and mucous membrane form protective barriers. 
Long hair at the nasal orifices, ciliated nasal epithelium, the large surface area 
of the turbinate mucosa, the sueezing reflex and increased secretion of mucus 
are all physiologic protective mechanisms within the nose. 

Similar protective mechanisms in the eye include the eyebrow, the eye 
lashes, pupillary reaction to light and the blinking reflex. In the lower re- 
spiratory tract, the epiglottis, the larynx with the voeal cords, the cough 
reflex, ciliated epithelium, smooth muscle and increased secretion are pro- 
tective mechanisms. In the gastrointestinal tract we find the gag reflex, 
nausea and vomiting, sphincter spasm, digestive enzymes, hyperperistalsis, 
increased mucous secretion. Even in the genitourinary tract we see a pro- 
tective mechanism in contraction of the smooth muscle of the uterus when 
a foreign body is present, peristalsis in the ureters in the presence of stone. 

It is worthy of note that allergic shock organs, except as will be noted 
below, are in tissues whose physiologic function it is to protect the body 
against deleterious extraneous influences. Furthermore, the allergic reaction 
in these tissues is dynamically the same as that which is called into play in 
a simple protective response. 

Chemical.—tIn spite of the protection afforded by these gateway mech- 
anisms, deleterious extraneous influences in the form of small particulate matter 
such as bacteria and complex chemical molecules do sometimes penetrate into 
the body economy. Even then protective mechanisms are available. but from 
the nature of the resulting disturbances they are primarily chemical rather 
than physical. Antibodies, leukocytes and local vascular reactions are the 
outstanding internal protective forces. These again participate in the allergic 
reaction. Add to this the transudation of serum as a result of increased capil- 
lary permeability, a reaction which occurs in the immunity response to infee- 
tion, but much more so in the allergic response, and which serves as a buffer 
to protect the individual tissue cells. 

Mechanism.—The mechanism of the allergic response is the mechanism 
of protection and is basically the mechanism of immunity which is a part of 
protection. 

The skin and mucous membranes, the central nervous System and the 
peripheral nerves extending down to the smooth muscles which they eon- 
trol, are embryologically ectodermal in origin, all derived from a cellular 
anlage one of whose chief functions is that of protection. Although no 
physiologic interrelationship has been proved between the 


protective tis- 
sues represented by the shock organs of allergy, the funetional interre- 
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lationship is obvious, and it is reasonable to assume that some relationship 
does exist. The nervous system may play a part. We have seen in the 
observations of Thomas Lewis that there is a reflex nervous reaction. The 
primary wheal is due to local stimulation while the surrounding flare is 
initiated by true nerve impulses. However, a direct intereommunication be- 
tween the various shock tissues through the nervous system is not essential 
in view of what we know today concerning the activity of hormones. The 
H-substance of Thomas Lewis might possibly be considered as the allergic 
hormone, a substance which, originating in one organ or tissue, is transported 
through the blood to other tissues which it stimulates to activity. 


Significance—Wherever within the body the allergic response occurs, 
that is, whatever the location of the shock tissue, the reaction is a purposeful 
one, a reaction of protection. However, in allergy it is ineffectively executed. 
It does, not accomplish the desired purpose of removing a noxious agent. 
Sometimes this is because it cannot be removed by this method. Examples 
are seen in house dust or feather dust in the bronchial tree or a foreign body 
or malignancy in a bronchus. Nonetheless the physiology of the response is 


that of protection even though, instead, it results in symptoms of severe ill- 
ness. 


The intensity of the reaction appears to be entirely out of proportion to 
the strength of the stimulus. The inhalation of dust to which an allergic is 
sensitized elicits a response more violent and less effective than the inhala- 
tion of the same dust by a nonallergic. To a degree the response appears to 
incline toward maximal, rather than being proportionate to the intensity of 
the stimulus. The theory offers no explanation for this. 


There is ample evidence of local sensitization within the body. The per- 
son who always experiences colitis following the eating of sweet potatoes, 
and who always has migraine after Irish potatoes and who after the ingestion 
of cherries experiences neither colitis nor migraine but consistently has at- 
tacks of urticaria, is an outspoken example of local sensitization in one or 
another of the shock tissues. 


Whatever makes a person allergic (and this we do not know as yet) makes 
one or another, or all shock tissues abnormally responsive, so responsive that 
they over-react. If we continue to accept the antigen-antibody hypothesis and 
the H-substance theory, then we can say that local contact with the allergen 
results in a discharge of H-substance which produces a local purposeful re- 
action of protection. If the stimulus is stronger or if the response is stronger, 
some of the H-stubstance passes into remote shock tissues which may be stimu- 
lated, either through the blood or some nerve mechanism. Thus, a hay fever 
patient, following an injection of ragweed extract, has a severe local reaction, 
hay fever, and an attack of abdominal pain with colitis. Possibly, sufficient 
H-substance was discharged from the local reaction at the site of injection 
to stimulate the shock organs of the intestinal tract as well as the nasal 
mucosa. 

If the allergenic substance, the noxious agent, first makes its appear- 
ance inside the body, as following parenteral administration or enteral or 
respiratory absorption, the clinical response may manifest itself in any or all 
of the shock tissues, depending upon whether they are locally sensitized 
to the allergen or upon how responsive the various shock tissues are to the 
stimulus of the H-substance. Therefore, following parenteral administration 
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one may observe skin reactions, bronchial tree reactions, gastrointestinal or 
vascular response. All may react or the reaction may be so explosive as to 
be localized in no gateway shock organ but generalized, with the symptoms 
of anaphylactic shock. 

For some as yet incompletely understood reason, a person becomes sen- 
sitized to a foreign agent. Antibodies are formed. T[ollowing second ex- 
posure to this agent, the foreign substance becomes attached to sessile anti- 
bodies. This damages the tissue cells, resulting in the release of H-substance. 
H-substanee stimulates one or several shock organs to a protective response. 
This purposeful response tends to be maximal and ends up by being ineffectual. 
Its significance is obvious, its execution appears to be purposeless. The re- 
sulting phenomena are the symptoms of clinical allergy. 


CHAPTER XVI 
AN APPROACH TO A PHYSIOLOGIC INTERPRETATION 


A comprehensive understanding of the phenomena of allergy will be 
hastened if we approach the problem not only from the chemical point of 
view but also from that of physiology. The process of living is one of ad- 
Justment and readjustment to one’s external and internal environments. 
Adequate environmental adjustment is termed immunity. I do not use the 
term in its bacteriologic sense but in its broader significance, including all 
modes of protection against deleterious influences. 

We may look upon extrinsic allergenic ex¢itants such as pollens, foods, 
contaet allergens and physical agents as a part of one’s environment to which 
the normal person adequately adjusts himself, with resulting immunity or 
freedom from symptoms. Intrinsic excitants such as bacteria may be looked 
upon in the same way, but for simplification of the present discussion we will 
limit consideration to the extrinsic, both atopie and nonatopic. 

A broad viewpoint.—Let us investigate the possible ramifications of the 
rather philosophic concept that the allergic reaction represents a failure in 
adaptation to an environmental influence. We shall see that it takes us far 
afield in speculation. This is excusable if, by the adoption of a new point of 
view, it tends to clarify the picture. We are still in search of the common 
denominator. The subject of allergy has too long been characterized by a 
large number of poorly correlated phenomena. 

For orientation, I shall present several very brief case histories illus- 
trative of my contention that the clinical allergic response can nearly always 
be shown to be associated with failure of satisfactory adjustment to environ- 
mental problems, even though the problem, or shall we say the allergenic 
excitant, be purely mental. Furthermore, the symptoms are the same as those 
which follow exposure to atopic excitants. 


Psychogenic factors: illustrative cases.— 


A young lady in her late teens complained of urticaria, Sensitization studies failed to 
demonstrate any allergenic excitant. After unsuccessful efforts with trial diets ] discovered 
that she was attempting to break off relations that had become no longer friendly, with a 
young man. Following instruction she terminated the affair, after which her urticaria was 
relieved. Three months later she returned with more urticaria. It developed that the young 
man had refused to consider his affair terminated and had recently created several unpleasant 
situations. We consulted the judge of the Juvenile and Domestic Relations Court who di- 
rected a police officer to notify the young man that persistence in his silte msie i re 
speedily result in a court experience. He promptly desisted and in the ensuing five years 
she has had no recurrence of urticaria. 

This young lady had had a problem which she could not solve. ‘eh Pe, 
appeared in protective tissues. The problem having been adjusted, her symptoms wet 


The somatic response 


» lieved. 

A middle-aged man complained of urticaria. : 
sensitization was given for a period of a month, after which he w us T¢ ieve ere CHE 
dust extract was followed by relief. Abou 


He reacted to a house dust extract. De- 
Several months 


later he had a reeurrence. Another course of : 1 ith relief in a few 
j } me« ‘ eT) > r , ¢ 
one year later he had a third and final episode which was agaim treated, ee € Reel sen 
; Pp . ° x . wile y Ne et ‘ 
weeks. This was recorded as a case of urticaria associated with inhalant a ergy un over 
h | | The patient was married to a woman 


; later the ‘oe inadverte , learned the truth. : 
months later, when we inadvertently learned au Sc aitecaverel 


many years his junior. The first of his three allergic episodes oceur 
ae if . lv j ‘Tes in ¢ er younger man. 
that his wife had become dangerously interested in another 3 
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Kither he adjusted himself to the new situation or became convinced that his suspicions 
were unfounded, The second attack occurred when she announced that she was leaving him, 
to procure a divorce and marry the other man. This she did. The final attack was brought 
on upon receipt of a letter from his former wife asking him to send her the bedroom furniture 
which had been her property. ; 

Both of the eases so far cited were persons with ample emotional reserve, not in the 
habit of discussing their problems with others, or of having rages, tantrums or weeping spells 
which might have called the adrenal glands into activity. This is also true of those which 
follow. 

A young woman of twenty had urticaria, which was always relieved when she left home. 
She was objectively allergic, reacting to a number of atopens, none of which were shown 
to cause symptoms. Prolonged discussion developed that a very dear relative was a chronic 
alcoholic and that she was devoting her life unsuccessfully toward persuading the relative 
to forswear aleohol. At the same time she felt it her duty to refuse a suitor, with whom she 
happened to’be very much in love. The situation appeared to be quite hopeless. 

A stock broker of 48 had severe urticaria during the first turbulent months of the de- 
pression. Sensitization studies revealed nothing pertinent. Four years later at a time when 
there was no emotional problem whatsoever he had recurrence of urticaria during the melon 
season, proved to be due to melons. 

In this case as in all except the first, there was other evidence of allergy, usually atopic 
in nature, that is, with associated positive scratch or endermal skin reactions. This man’s 
first episode was emotional in origin, and relieved when his business problems were satisfac- 
torily adjusted. His second episode was purely atopic. 

A woman who knew that she had been allergic, reacting with urticaria to shrimp and 
chocolate, but who for several years had eaten them with impunity, had word that her mother 
had been in an automobile accident. She promptly developed urticaria, hurried to her mother’s 
bedside, to find her injury very mild. In spite of the fact that her emotional problem was 
thereby adjusted and that her mother left the hospital the following day, urticaria continued, 
She was found allergic to shrimp, chocolate and strawberry. Their elimination resulted 
in amelioration but not relief of symptoms. She was then found allergic also to Coca-Cola, 
which she drank daily. Following the avoidance of this also, urticaria disappeared. 

Here was an allergic individual known to be sensitized to certain foods which she was 
eating, but in a state of balanced equilibrium, and free from symptoms. A psychic upset 
precipitated recurrence which was not relieved following emotional readjustment, but was 
kept going by the specific foods. The allergic balance had been upset. 

These have all been instances of emotional or psychogenic urticaria. Other allergic 
symptoms may follow emotional disturbance. A middle-aged, childless, married woman de- 
veloped hay fever and urticaria whenever she saw her sister-in-law’s baby. The unmarried 
sister who had become pregnant had come to live with the patient and her husband. The 
child was born in her home. To prevent gossip she and her husband had adopted the baby 
and became devoted to it. The sister-in-law moved to another city. In December, 1936, the 
actual mother, who had in the meantime married the father, returned to claim the baby. Many 
unpleasant episodes ensued, during each of which the patient developed vasomotor rhinitis 
and urticaria, Finally to prevent a legal battle the patient and her husband relinquished the 
child. Since then, whenever she goes to see the youngster, or he comes to her home, she has 
paroxysms of sneezing with urticaria. As long as she stays away from the baby she is free 
from trouble. , : 

A young medical student with angioneurotic edema and urticaria due to eggs and to- 
matoes invariably experienced attacks of the former when boning up for examinations. A 
woman singer who often gave concerts but was always very apprehensive about them, usually 
had attacks of angioneurotic edema just prior to the concerts. A woman with intrinsic 
asthma was in an automobile accident with her husband. Since then, when she rides with him 
and he applies the brakes suddenly or when she thinks he should, she promptly becomes 
asthmatic. 

An asthmatic woman in her early twenties was very much in love with a man slightlv 
older then herself. Unfortunately he did not share the sentiment but was quite uncon- 
scious of her problem. She found it necessary to conceal her emotions when thev were to- 
ee Whenever she was alone with him she promptly developed an acute attack ‘of mucous 
coutis, 


Yhe¢ea ] tpative sya « q . . } 
These ilustratiy e cases almost run the gamut of the common allergic man- 
ifestations. Duke has mentioned similar eases. I am indebted to my friends 
for the deseription of the following unpublished eases. 
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Tuckwiller’s case is that of a stenographer with vasomotor rhinitis due to the common 
inhalants. When her employer died she developed urticaria and migraine. Eyermann’s man 
developed angioneurotic edema when losing at poker, not when winning. Hansel’s patient 
with migraine was allergic to wheat but tolerated it in moderation. Following an emotional 
upset while eating the customary amount of wheat, he had recurrence of migrainous attacks 
which were ultimately relieved by wheat avoidance. A woman on perennial pollen treatment, 
with dosage held constant, had a severe emotional upset shortly before one of her treat- 
ments. This treatment produced a constitutional reaction even though the dose was not 
increased. For some time thereafter, the dosage had to be reduced. Swineford’s case 
was a student who had vasomotor rhinitis whenever, in the parlance of the campus, he 
‘was making time with a girl.’’ His fraternity brothers found that emotional upsets 
would give him hay fever. Thereafter, they would poke fun at him at the dinner table 
to make him sneeze. I have a similar case, a young woman who has an episode of sneez- 
ing whenever she must make any decision which she considers very important. 


These cases could be multiplied, and I am sure that if we would spend 
enough time discussing their problems with our chronic allergics, we would 
find that allergic episodes are often precipitated by purely psychic factors, 
usually connected with some difficulty in one’s emotional adjustment to en- 
vironmental problems. The fact that the majority are otherwise allergic, 
suggests the intriguing hypothesis that some common physiologic factor may 
be found. 

Can we eall these psychogenic reactions allergic? Or must we dismiss 
the subject by saying allergic symptoms may be caused at times by allergy 
and at other times by quite unrelated emotional factors? When we speak of 
nervous asthma or urticaria must we designate an entirely different category 
of disease? Or are we justified in using the term psychogenic allergy or 
emotional allergy? 

This could be done only with a new conception of allergy and a new in- 
terpretation of the term. As a matter of fact, it is high time that we should 
develop a newer and broader understanding of the process. I believe that this 
can be done if we will adopt a physiologic, rather than a chemical, attitude. 


Evolution of the allergic picture—It is curious that in the allergic dis- 
eases our approach has almost without exception been a backhanded one, a 
reversal of the usual procedure of experimental investigation. In diseases 
such as nephritis, diabetes, tuberculosis, poliomyelitis, the clinical picture and 
pathology were well understood before attempts were made at experimental 
reproduction, and study in laboratory animals. The reverse situation holds in 
allergy. Here, laboratory investigation anteceded clinical recognition. Richet, 
Rosenau and Anderson, Otto, Vaughan and others had been working for 
several years on the curious experimental phenomena known as anaphylaxis, 
before Weichardt, Wolff-Eisner and others suggested that certain clinical 
diseases might be based upon a similar process. Then, a curious situation 
developed. Some very excellent investigators were SO impressed by points 
of dissimilarity between clinical allergy and experimental anaphylaxis that 
they insisted that the two could not be identical. Certainly, there were very 
many more points of surprising similarity. Experimental anaphylaxis re- 
sembles clinical allergy every bit as much as experimental nephritis resembles 
Bright’s disease. The outstanding difference is that in the customary sequence 
of investigation we found the cart before the horse, in allergy. 

Granting a basie identity between anaphylaxis and allergy, we soon meet 
another hurdle. The early work was done with protein. Even on the clinical 
side, the startling symptoms such as serum reaction followed contact with 
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allergenic proteins. The term protem poisoning was eoined. Protein anaphy 
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laxis is the most spectacular of the allergic manifestations. Consequently, it 
was the one most readily recognized in the days when we were just becoming 
acquainted with the phenomenon. an 

Soon it was found that drugs, not protein at all, could cause similar reac- 
tions. But by now we had become accustomed to think in terms of protein. 
There was, therefore, ereat division of opinion as to whether drug idiosynerasy 
could be classed as truly allergic. Wolff-Eisner, Obermeyer and Pick, and 
Landsteiner came to the rescue with the concept and demonstration of haptens. 
We could still talk in terms of protein allergy. 

Unfortunately, however, there were still more hurdles. Along came contact 
allergy. Here the exposure was on the surface, and it was difficult to visualize 
a combination of the allergen with the proteins of the body fluids to make a 
hapten complex. Of course, one could still ring in proteins by speaking of a 
combination of contact substances such as soaps, dyes, metals, ete., with the 
protein of the tissue cells in the skin. But this was a far ery from our original 
concept of protein anaphylaxis. 

Next, we were introduced to physical allergy. Here at last it was no longer 
possible to ring the old familiar bell of protein sensitization. One finds it very 
difficult to visualize a combination of heat or cold or sunlight with body proteins 
to make a new protein. I look upon the recognition of physical allergy as a most 
important step in our backward progress to an understanding of the pathologie 
physiology. This, not only because it necessitated a break from the older con- 
cepts which were based on the more spectacular allergic manifestations but also 
because it introduced the concept of physiologic acclimatization, a concept which 
is applicable to all types of allergy, from first to last. 

All of this evolutionary development has been backward. It is as though 
we had studied a microscope slide intensively with oil immersion lens before 
switching to a low power, where the perspective is broader. It has progressed 
backward from the startling early laboratory observations to their clinical 
analogies, and then, spreading, still backwards, to take in a much wider scope 
of clinical phenomena, but all having this one thing in common—that the 
reactive mechanism is always the same, the familiar shock organs or shock 
tissues of Doerr and Coea. 

Finally, we have now come to eases in which the same shock tissues were 
activated by purely emotional excitants. Surely there must be somewhere a 
common denominator whieh will integrate all these clinical reactions. Ob- 
viously, this denominator cannot be protein or protein sensitization. 

Physiologic approach._—We should realize that just as one may study 
gross and microscopic pathology, so one may examine eross and micro allergy. 
The chief difference is that we have still been doing it backhandedly, study- 
ing the micropathology of allergy, its chemistry, and have paid secant attention 
to its gross phases. The latter are represented by the altered physiology of 
the allergic response. It is in an interpretation of this latter that we may 
carry our understanding one step still farther backward, from side-chains and 
H-substance, one step nearer to a picture of the whole. 

If this is to be done we must alter our terminology from that of im- 
munochemistry to that of physiology. The writer does not presume to add 
any new concept in physiology nor is he under the impression that the 
physiologic observations to be presented explain all of allergy. As a matter 
of fact, if the concept serves no greater purpose than as a conneeting link 
between immunochemistry and the pathology of the physiologic response, its 
purpose will have been fulfilled. 
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The autonomic system.—Many years ago it was suggested by Pottenger and 
others that the vagus autonomic system appears to be hyperactive in asthma. 
Irom this came the suggestion that asthma and possibly the other allergic dis- 
eases are associated with a condition designated as vagotonia. Since then the 
term has been accepted in a very general way as being often a part of the allergic 
picture, but there has been little investigative work on this line in allergy. On 
the other hand, there has been much study of the physiology of the autonomic 
nervous system. Let us review this more recent work, observing how well it 
may fit into the jigsaw puzzle of allergic physiology. 

In 1909 Eppinger and Hess suggested an antagonistic balance between the 
sympathetic and the parasympathetic or vagus autonomic systems. Pre- 
ponderant activity of the parasympatheties resulted in a condition known as 
vagotonia; of the sympatheties in the reverse state of sympathicotonia. There 
were many objections to the concept of these investigators, but the idea still 
holds, in modified form. Our present knowledge is briefly as follows: 

Sympathetics.—The sympathetic division of the autonomie system takes 
its origin from the gray matter of the thoracic and lumbar spinal segments. 
The parasympathetic division is supplied by the cranial and sacral autonomic 
nerves. In the sympathetic divisions the ganglia are close to the vertebral 
column, remote from the final distribution of the nerves. Cannon points out 
that an important feature of the sympathetic system in addition to the exten- 
sive distribution of its fibers, is its arrangement for a diffuse discharge of 
nerve impulses. The system with its remote ganglia, all interconnected, is SO 
arranged that it may act as a whole. This unitary action is the most signif- 
icant aspect of the sympathetic system. It explains its high efficiency i 
securing adjustment to one’s environment. It provides for the mobilization 
and ready utilization of energy. 

Unitary stimulation of the sympathetics results in increase of the pulse 
rate; vasoconstriction in quiescent regions, especially the splanchnic area 
with simultaneous increase in blood flow through the active tissues, especially 
muscles; dilatation of the bronchi to facilitate the entrance of oxygen and 
discharge of carbon dioxide; increase in the number of red cells which carry 
oxygen; increased activity of the sweat glands to provide loss of excessive 
heat; mobilization of glucose in the blood for energy; and hastening of clot- 
ting of blood. It will be seen that sympathetic activity produces the oe 
responses as adrenalin, responses which provide for rapid and putas: A . 
justment to environmental difficulties. These difficulties have usually Ae 
spoken of as those of combat or flight. Adrenalin has heen termed the igh 
or-run hormone. The energy requirement for either situation 18 providec 
for, either by discharge of adrenalin into the blood or by sympathetic sin 
tion. Thus the stimulus may be neurogenic or hormonal. The ewe af 
present is that adrenalin is not discharged except in an emergency. It 1S an 
emergency hormone. | 

Sympathetic discharge is useful in adjusting to NN Se a et 
than those of combat or flight. Totally sympathectomized animals ate % 
live without difficulty, free from functional deficiencies, SO long ars As or 
not subjected to conditions of physiologic stress. 1 — sia eS ee 
adjust themselves adequately to changes in temperature. ae ; eed 
by Cannon that sympathectomized animals are unable to a : ; ‘ are x 

rotective internal environment of the tissue cells. This applies, oF Xi M , 
obs ; . : rascular syste surrounding the tissue cells. 
to the tissue fluid, outside the vascular system, sul 
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Anger and excitement sometimes relieve allergic symptoms, possibly due 
to increased adrenalin discharge or increased activity of the sympatheties. A 
patient found that whenever he became excited or angry during an attack of 
asthma the latter was relieved. It is said that William the Conqueror was 
asthmatie but that in the heat of battle his symptoms were relieved. 

FE. P. Gay’s conelusion that bacterial infection produces sympathetic 
stimulation may explain in part occasional relief from allergy, for a period, 
following acute infection. Sympathetic activity for a time overshadows para- 
sympathetic activity. 

Parasympathetics.—Turning now to the parasympathetic divisions of the 
autonomie system, we find a very different anatomical layout. In its distribu- 
tion and in the number of effects which it evokes this system resembles the 
sympathetic. A majority of the viscera are innervated by both. But the 
striking difference is that the ganglia lie either within or close to the organs 
innervated. They are not remote and closely interconnected but are very 
near the organs controlled and only remotely interconnected. The restricted 
distribution of the ganglia facilitates central nervous system effects upon 
single organs in contrast to the widespread sympathetic influence. 

Applying these differences in allergy, we may see a possible physiologic 
basis for the fact that the elinical allergie reaction usually occurs in certain 
localized tissues known as shock organs, usually innervated by the parasym- 
patheties, but that no matter where the localization, no matter which shock 
tissues are affected, adrenalin gives relief. We are dealing with general 
stimulation of the sympathetic which may be counted upon to overcome local 
disturbance in the parasympathetic, wherever the disturbance may be. Bard* 
writes, ‘‘The characteristic anatomical organization of the parasympathetic 
is correlated with absence of unitary action in the system. Should this division 
go vigorously into action as a whole there would be produced widespread 
coincident changes bearing no functional relation to one another; the results 
would be disorderly and purposeless.’’ To me it is stimulating to consider 
this as a possible mechanism of allergic shock, in which the response is 
disorderly and purposeless. 

The question naturally arises: if there is a hormone, epinephrin, capable 
of stimulating the sympathetie system to activity, should there not also be a 
comparable hormone for the parasympathetic system? The existence of such 
a hormone has recently been demonstrated. Evidence so far indicates that 
it is acetylcholine or some very closely related substance. Loewi (1921) 
exerted vagal stimulation on a frog’s heart in Ringer’s solution, until the 
organ was slowed or stopped. He then found that the Ringer’s solution was 
capable of exerting a similar effect upon another, nonstimulated heart. Some- 
thing had been secreted into the Ringer’s solution. He spoke of this as 
“Vagus substanee.’’ There has been considerable confirmatory evidence. For 
example, a perfusate passed through the vessels of the tongue which have been 
actively dilated from stimulation of the lingual nerve, has a typical vagal 
effect on intestinal muscle. Loeke’s solution passed through the vessels of a 
cat’s submaxillary gland during stimulation will inhibit the isolated frog’s 
heart, will increase the activity of isolated intestine, and will promote salivary 
secretion. 

Recent evidence indicates that this parasympathetic hormone is seereted 
locally by the terminal nerve fibrils of the parasympathetie system and that 
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it may affect contiguous cells or tissues but that it does not normally exert 
an action on remote tissues or organs similarly innervated. This is because it 
is rapidly destroyed in the blood. The parasympathetic hormone or mediator 
appears to be a very active but highly labile choline ester, in all probability 
acetylcholine. 

The choline bodies, especially acetylcholine, produce effects similar to 
those of vagal stimulation. The activities that have been studied more exten- 
sively are stimulation of intestinal contraction, lowering of blood pressure, 
eardiae slowing and increased activity of glands such as the lachrymal, 
salivary, ete. 

Although acetylcholine is rapidly destroyed in the blood it has been 
shown that physostigmine (eserin) prevents this rapid breakdown. Using 
a method based upon this fact, Wenner and Buhrmester have shown that the 
blood of rabbits in anaphylactic shock contains relatively large quantities of 
acetylcholine. The blood of sensitized rabbits reacting short of shock con- 
tained smaller quantities of acetylcholine. That of control rabbits contained 
none. 

We may say that the sympatheties and parasympatheties normally main- 
tain a balance which promotes adequate adjustment to certain environmental 
exigencies. Too little sympathetic activity or too great parasympathetic 
activity disturbs this adjustment. The result is hyperactivity or vagotonic 
manifestation in one or more of the organs or tissues innervated by the para- 
sympathetics. Many of these tissues correspond to the shock organs of Doerr 
and Coca. The locally secreted mediator or hormone appears to be acetyl- 
choline. This is produced in tremendously increased amounts in anaphylactic 
shock, where it may be demonstrated in the blood. 

One cannot speak of vagotonia alone, since the same results may be pro- 
duced either by parasympathetic overactivity or by sympathetic under- 
activity. It seems to me far safer to speak of autonomic imbalance. 

To me it is an attractive hypothesis to add to the theories of allergy, that : 
tissue cells having been injured by a combination of antigen with sessile anti- 
body or by some as yet unknown disturbance in colloidal equilibrium; H- 
substance is liberated from the damaged cells; this in turn stimulates the 
parasympathetic system to various grades of activity, depending upon the 
quantity of substance liberated. The picture of the clinical allergic response 
then becomes logical and explainable in terms of physiologic processes. H-sub- 
stance is not identical with acetylcholine. There may be and probably is an 
intermediate reactive agent. This problem requires investigation. 

In none of these theories do we find an explanation why a person becomes 
allergic to one substance, not to another, why adjustment may fail to only one 
out of many environmental excitants. This remains an enigma. Possibly 
further study of the heredity of allergy as suggested by Coca, may eventually 
solve this problem. To me it seems probable that in discussing predisposing 
causes we must add the factor of autonomic imbalance to that of hereditary 
predisposition. This in turn may depend in part on heredity. Here is anothe 
problem deserving of investigation. 

Emotion and the conditioned reflex.—Let us return now to further eon- 
sideration of the subject first discussed, the emotional factor in allergy. 
Having presented the hypothesis of a neural integration in the reaction and in 
view of the well-known influence of the emotions on the autonomic system, 
especially the sympathetic, we can now see a possible reason for symptoms 01 
psychie origin indicating parasympathetic preponderance. 
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There are two general types of emotional individuals. Members of the 
first react with those symptoms which may be attributed to sympathetic 
activity or adrenal discharge; anger, physical combat, restlessness, even 
hysterical outbursts. The second type psychologically and physically exerts 
much more self-restraint. He is less likely to diseuss his problems with his 
friends and his emotional response may be described as internal rather than 
external. Such a person may be looked upon as more preponderantly of the 
parasympathetic type. 4 enn teks 

Need a person with allergic symptoms associated with psychic inhibitions, 
necessarily be otherwise allergic? One of the aforementioned cases showed 
no other evidence of allergy, but all of the others had atopie allergy as well. 
Menninger and Kemp’s case of psychogenic urticaria was not otherwise 
allergic. This is a problem for collaborative investigation with the psychiatrist. 
At the same time, it is obvious that for best results in all cases it behooves the 
allergist to give ample attention to his patient’s emotional problems. They 
may be primary or of only secondary importanee, but I will venture to say that 
if time enough is given to their consideration it will be found that the mental 
factor enters into the majority of eases of ‘‘ordinary’’ allergy. 

As an illustration I will mention three clinical experiences which indicate 
that even conditioned reflexes may play a part in emotional allergy. 

A middle-aged woman was allergic to watermelon, reacting with nausea 
and vomiting. This had occurred so many times that, as she said, she ‘‘couldn’t 
stand the sight of a watermelon.’’ When she would go into a dining room 
where sliced watermelon was on the table, merely the sight of it caused her 
to react with nausea and vomiting. 

Lee* conducted an interesting experiment in the 1937 grass pollen season. 
The atmospheric pollen count was chalked on a blackboard each day, where 
his patients could observe the course of the grass curve. In the middle of 
June he intentionally chalked an erroneous count 500 higher than the counts 
had been running. There was no actual inerease in pollen coneentration. 
Nevertheless, before the end of the day three of the many patients who had seen 
the chart developed severe exacerbation of symptoms. 

The third case which may well be an example of conditioned reflex is 
the historical one described years ago by Widal. Widal persuaded a woman 
who was convinced that her asthma was due to roses to smell a rose. She 
did not know that it was an imitation rose. But she promptly developed 
asthma. This case has often been mentioned, rather in derision of the tenets 
of allergy, but to me it appears to be a very good example of the conditioned 
reflex, in a person with atopic allergy. 

Allergy in the insane.—Returning to the writer’s tenet, that the allergic 
reaction is usually associated with failure of satisfactory adjustment to some 
deleterious environmental influence, a failure of immunity, we find further 
confirmation in the field of psychogenic allergy. There is evidence which suggests 
that the allergic response oeeurs in the psychoneuroses but not in the psychoses. 
The psychoneurotic person is still attempting to adjust himself to his environ- 
ment. One with true psychosis is no longer interested in his environment, at least 
to the extent of attempting to make rational adjustment. Once a psyehoneurotie 
becomes psychotic, allergic Symptoms disappear. 

Gillespie (1936) quotes cases in whieh manic-depressive psychosis. al- 
fernated with asthma, the latter ceasing at the onset of either elevation or 
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depression and reappearing after its subsidence; and cases of dementia precox 
in which asthma ceased at the onset of severe mental symptoms. 

Janet found mucous colitis rare in true psychoses. If the symptoms of 
mucous colitis are present in an individual who later develops a psychosis, 
he states that the abdominal symptoms disappear throughout the psychotic 
period. MacInnis reported that in two insane asylums, each with 3,500 
patients, one had no allergic patients while the other had had five cases, 
asthmatics, in the last five years. Three of the five remained free from asthma 
during their mental illness with return of symptoms each time their psychoses 
were cured. 

Hawke tells me that among 3,000 persons in the New Jersey State Hos- 
pital only eight had clear-cut allergic manifestations. Cable, of the Central 
Oklahoma State Hospital, in a communication to Bowen states, ‘‘We have 
always noted that seldom do we have allergic diseases arise among our inmates 
here in ‘the hospital. This has been noticed for years. We frequently have it 
among our personnel but seldom among our patients. Just at the present time I 
know of but two cases among the women and two or three among the men and 
we have a population here of 2,500.’’ These were cases of asthma. This sur- 
prisingly low incidence of allergy in the insane is to be contrasted with the 7 
to 10 per cent major allergy in the general population. This suggests that an 
adequately functioning nervous svstem is in some way necessary even in the 
commoner forms of allergy. 

On the other hand, it should be noted that Walzer* finds hay fever not un- 
common among psychotics, and that they accept passive transfer in a normal 
manner. 

Conclusions 


The routine treatment of allergy, today, is in essence the treatment of 
the allergic episodes. It is not the treatment of the basie condition. The 
generally good results and the absence of a clearer understanding of the basic 
physiologic processes justify the procedure. For the present we must content 
ourselves with the control of specific allergic reactions, either by means ot 
avoidance or by acclimatization, the process which is generally termed desensi- 
tization. 

I believe that the future holds the possibility of control of basic predisposi- 
tion entirely independently of specific sensitization. Then, we shall speak ol 
hypoallergesis, general lessening of the allergic tendency, as well as specific 
chyposensitization. 

The observations herein recorded are not presented as proofs of the suggested 
mechanism. They are, however, facts which require explaining, and which form 
an attractive framework on which to build a plausible approach to a physiologic 
interpretation of the allergic constitution. ath. 

Emphasis on the emotional or psychie factor in the allergic diseases is not 
new. Psychiatrists stress them particularly, often to the exclusion of the possi- 
bility of concomitant allergy. Allergists have probably not stressed oe 
mental factor enough, although the writer is by no means alone in directing 
attention to the problem. John Freeman, coworker with Noon in the inaugura- 
tion of modern allergic therapy, wrote (1935) : 

‘<There is a fifth and psychological way in which a particular toxic idiopathy may be 
In this respect I stand between the devil and the deep sea because, 


selected by the body. ( a oe oa 
l will tend to pooh pooh such a faneiful idea, the psychologists 


whereas the nonpsychologists 


*Hawke, Ed.: 3qowen, Ralph; Walzer, Matthew: Personal communications. 
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will say that I do not go far enough; also they will probably think that we noupsychologists 
have no right to dabble with the subject. To the psychologist asthma is an anxiety neurosis, 
and he may say that the patient, finding insuperable resistance to the conscious expression of 
his emotions, resorts for the purpose to some psychological function such as breathing, which 
thus becomes pathological, i.e., asthma. Psychologists would say that the patient would un- 
consciously select the toxie idiopathy most symbolical of being shut-in or choking spiritually. 
I will illustrate this with two cases. ... In neither of thesé cases was the psychological factor 
the ‘sole cause’ as some psychologists would like to claim, but I think that we cannot overlook 
the possibility of a psychological disturbance thus starting one particular type of toxic 
idiopathy.’’ 


The inauguration of a study of the psychogenic factor in asthma at Guy’s 
Hospital, London, was given editorial comment in the Journal of the American 
Medical Association (1936). The British investigators found the intelligence 
of the asthmatic group above average. 

Gillespie (1936), continuing the study at Guy’s Hospital, wrote: 

‘<Tt is not my contention that psychological factors in themselves can be a sufficient cause 
of asthma, but rather that asthma, in the sense of the characteristic attacks, is a peculiar mode 
of reaction of certain individuals to a variety of stimuli, and that these stimuli may be either 
of a physical or a psychological order. ... £ Asthma can also furnish a striking text of what 
needs to be emphasized in the education of medical students: that the body and the mind are 
one; or at least that their interaction is so close that no examination of a patient should 
neglect some consideration of what is going on in his mind. We shall see how far in certain 
eases of asthma diagnosis, in the causal and not in the merely symptomatic and nosological 
sense, and treatment may both be wrong if the possible psychological factors are left out of 
consideration. ... Every: emotion tends to be propagated like a wave of physiological disturb- 
ance through the vagal and sympathetic systems to the viscera. If there is already existing 
some disturbance of the vagosympathetic, clearly the emotional disturbance will have unusual 
effects, and asthma may be one of them.’’ 


Gillespie states that he has seen asthma occurring as the accumulation 
of an anxiety, as expressing an emotional conflict, as a protest against an un- 
welcome situation, as a means of escape, and as a conditioned response. ‘‘We 
find that almost every conceivable type of relationship between psychological 
factors and asthmatic attacks can be demonstrated by taking a sufficient num- 
ber of asthmatie patients into consideration.’’ 

Clarkson summarizes observations on the nervous factor in 187 patients 
with ages ranging from 2 to 20 years. He found that the psychological element 
intruded in varying degree in almost every case but that it was rarely the sole 
cause. “‘In 98 per cent of my eases I have not been able to demonstrate a 
purely psychogenic cause for the onset of asthma in the absence of other fac- 
tore,” 

An objection might be raised to the conception of a psyehie genesis of 
asthma or other allergic disease as based upon failure in adaptation to an 
emotional problem in the fact that such an explanation would rarely be found 
to hold in allergie children in whom such a problem would rarely exist. 
Strauss (1935) explains this in finding that the emotional status of asthmatic 
children is both overanxious and insecure. He finds asthmatie children either 
ar areas Mc beens by es a very much “unwanted, ” 

, dre é ssed over needlessly and who subconsciously ab- 
sorb anxiety expressed by their parents concerning their welfare. 
. The present writer is more impressed with the explanation by Clarkson who 
likewise finds that parental invasion of the child’s psychie life markedly 
influences his affective state, and that the allergic child is often made aware of 
disordered emotional currents in its allergic parents, and tend 


| em i s to fashion its 
own reaction in a ‘‘preselected’’ imagery. 
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The outstanding feature of his conclusion however is that the allergic factor 
is the usual one responsible for onset of juvenile asthma. Asthma having 
been inaugurated as a manifestation of allergy, the psychic factor may then 
precipitate individual attacks. 


, ‘*This condition applies only to the early stages of the syndrome. When the condition has 
continued for sometime diffuse psychical reactions centering around the organ inferiority 
emphasize the preexisting emotional fears. ... In asthma frequent autonomic hyperirrita- 
bility, initiated by allergy, is an ideal furrow for the formation of fear complexes. . - « Once 
the experience of bronchospasm is sufficiently repeated there can be no doubt that it acquires 
all the characteristics of a conditioned reflex. . .. On the somatic side the activity of almost 
every organ under control of the vegetative nervous system can eventually be the trigger of 
vagosympathetic imbalance. Thus it is that a loaded rectum, a swollen middle turbinate, or 
a distended stomach may initiate a spasm. Correspondingly, the diffuse ramifications in the 
psyche centralized around the primary emotional nucleus of fear may at any point lead to an 
attack. . . . There tends to be a perpetuation of an intense emotional life, maximal when 
the allergic balance is upset, and the establishment of an habituation reflex, the primary 
nuclei of*which are grouped around fear.’’ 


The factor of suggestion is well illustrated in the following case. An 
eight-year-old girl with perennial vasomotor rhinitis was being studied 
allergically. Her mother hovered apprehensively over her. The child sneezed 
most of the time. After the second day we persuaded the mother to return 
home so that the study could be continued with less commotion. In the sueceed- 
ing five days of the examination, the child had no attacks of sneezing whatsoever. 

Both Gillespie and Clarkson report relief of attacks by hypnosis and sug- 
gestion. The latter describes an asthmatic girl with a very strongly positive 
skin reaction to egg, a wheal one inch in diameter with flare 31% inches across 
who was later tested with the same extract while under hypnosis. The skin 
reaction under hypnosis was negative. The following day when the patient 
was not under hypnosis, the skin test was again strongly positive. 

To the writer it appears that the time is ripe for the inauguration of 
collaborative studies by the allergist with the psychiatrist as has been done 
with the rhinologist. 


PART IV 
ALLERGIC DIAGNOSIS 


At the present time we would probably all agree 

that the present method of attack: that 1s, re- 
moval of what seem to be significant allergens, 
as determined by skin hypersensitivity, the his- 
tory, and possibly by elimination diets, ws the 
best immunologic approach now available, and 
that there is considerable evidence to show that 
it is founded upon sound principles; further- 
more, that it sometimes works. 


It does not, however, solve the problem. It is 
fairly good, but not good enough; one cannot he 
satisfied with it; it is not effective enough to 
make one feel that this is all there is to it, and 
that he has a really adequate therapy at hand, 
even when combined with all other possible 
measures. There is a large gap which must be 
filled if this disorder is ever to be understood, 
and I think that those of us who have been 
especially interested in it, although we do help 

good many cases, become less and less satis- 
fied with our therapy in proportion to the num- 
ber of cases we have seen. 


—Lewis Wess HI. 


CHAPTER XVII 
DISCUSSION WITH THE PATIENT 


This section might be termed ‘‘history of the present illness’’ but so much 
more information must be obtained than in routine histories that the above title 
becomes more appropriate. 

To be serviceable the allergie history must be painstakingly obtained. There 
is little justification for the printed history blank in which answers are checked, 
yes or no. One is often astonished at the wealth of information in the past and 
family allergic histories, if the patient is given an opportunity to describe his 
experiences and is helped along with pertinent questions. The comprehensive 
history is not always necessary for adequate therapy, but is essential for clearest 
understanding of the patient’s illness and a clearer understanding of allergy. 

Illustrative case.—A striking example of the wealth of available information which 
may be overlooked as a result of haste, is the following personal experience. 

A medical student came in on a Saturday morning when we were hurriedly attempting 
to finish up the work of the week. He had but a few hours in Richmond. Owing to the 
circumstances, the history of his present illness was but a short paragraph in the reeord, 
He was recorded as a case of intermittent urticaria and angioneurotie edema without clear 
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veut seasonal variation, and of several years’ duration. He reacted to tomato and egg and was 
told to avoid these. A few months later he reported that he had been entirely relieved. This 


was, therefore, an allergic case sensitized to two foods, relieved on avoidance 


The record would have been closed at that, were it not that he spent the 
following summer working in my office. One day at luncheon, with plenty of 
time to sit and chat, he told me of his experiences. His turned out to be as 
unusual a case as one sees. 


The first of his series of ailments became manifest in 1925 when he developed a severe 
acute right-sided abdominal pain of two days’ duration. The white count remained normal, 
the temperature subnormal and the pulse slow. While the disease appeared to be a subacute 
appendicitis, the picture was not sufficiently clear to justify operation, and he was treated 
expectantly, with ice caps to the abdomen. Nausea persisted for some time following the 
acute attack, and the patient remained on a liquid diet for two months, losing twenty-five 
pounds in weight. . 

In October, 1927, he developed a persistent cough which lasted several weeks, with nasal 
symptoms: suggesting a chronic sinusitis. X-ray examination of chest at that time showed 
some pleural thickening and dense lung markings on both sides which were interpreted as 
being suspicious of tuberculosis. Both conditions gradually improved. 

In March, 1928, a hydrarthrosis appeared in the left knee with edema of the left foot 
and ankle. This was followed within twenty-four hours by involvement of the right ankle 
joint and the joints of the fingers. At this time the blood calcium level was found to be 
% mg. per 100 ce.; blood phosphorus 4.2 mg. The blood pressure was 118 systolic, 68 diastolic, 
and the hemocytologic findings were normal except for the presence of 4 per cent basophiles. 
The eosinophile count was 4+ per cent. Temperature was subnormal, and the pulse slow. In- 
travenous typhoid vaccine gradually relieved the manifestations with entire recovery after 
two weeks. . 

In May of the same year he had a slight recurrence in the left knee, of short duration, 
which was this time accompanied by the appearance of yellowish red macules on the feet 
with rather diffuse reddening which gradually increased. The same discoloration soon appeared 
on the hands. There was apparently a general vasomotor instability of the extremities with 
associated profuse sweating. The extremities were painful. A diagnosis of erythromelalgia 
was made. During this attack the patient experienced vertigo when lying in bed with eyes 
closed, and when standing with eyes closed he fell to the left. Again he responded gradually 
to several intravenous injections of typhoid vaccine. The patient remained well for about 
six months, until November, 1928, when he again became acutely ill with cyanosis and pares- 
thesias below the elbows and knees, hydrarthrosis of the right knee, and herpes on the right 
foot. Once again he responded fairly satisfactorily to intravenous shock therapy. At the end 
of the same month he suffered a recurrence of vertigo with the peripheral vasomotor manifesta- 
tions which did not respond to pituitrin injections, responded only temporarily to adrenalin, 
und cleared up after an injection of typhoid vaccine intravenously. In ensuing months he 
had pleurisy with friction rub and an intrapulmonary shadow on x-ray, both of which promptly 
disappeared after adrenalin injections, ‘‘acute sinusitis’? and meningismus with paralysis of 
the left arm, nystagmus and partial blindness likewise relieved by adrenalin. Later he had 
an obstruction of the urethra whieh required catheterization, and this again was relieved 
with adrenalin. Roentgenograms of the genitourinary tract showed no abnormal findings. 
On several occasions the patient experienced attacks of urinary frequency and urgency 
without polyuria. Several recurrences of sinus symptoms were sufficiently severe to re- 
quire puncture of the antra, the fluid obtained always being serous. Mild attacks ot 
vertigo became frequent, with the tendency usually to fall to the right. I had first tested 
him in July, 1929. Several trials of tomatoes in the autumn of 1929 caused recurrence 
of peripheral manifestations in the extremities. The eating of eggs in October of the see 
year produced an attack of angioneurotie edema involving the lett eyelid, with an pe: A 
croup and associated edema of the larynx. These symptoms returned again in March, 1930, 
following the inadvertent eating of eggs in mayonnaise. Toward the end of March he had 
one last attack of angioneurotic edema involving the face, this time while following his diet 
It was during the school examinations and may have been primarily neurogenic, 


carefully. 
l had given only a borderline 


although the patient himself suspected that milk to which he ac . 
reaction might have been responsible. In this connection it is of interest that cheese causes 
itching of the roof of the mouth. 

In 1933 he reported that he 
be careful about eggs. 


had outgrown his sensitization to tomatoes but still had to 
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The point of interest is the pleomorphism of the allergic manifestations and thet close 
resemblance to those of certain other clearly defined diseases. Cases of Méniere’s disease have 
: 7 4 Ms 7 . . ba Ve ~ + « < ey © _ ~ ; , Yr- 
been described as of allergic origin; other cases apparently allergic have manifested he 
mittent hydrarthrosis; abdominal allergy is not uncommon; peripheral nerve palsy has been 
described as accompanying Quinke’s edema; visual disturbances have been mentioned; and the 
symptoms of kidney colic have been traced to allergy in indiyidual cases. But it appears rare 
indeed to find such protean manifestations in a single individual, due to only two etiologic 
factors. . 


This patient has manifested meningismus with generalized cephalic pain 
as severe as that of true meningitis, accompanied by peripheral nerve manifesta- 
tions and probably due to an attack of angioneurotie edema in the brain sub- 
stanee; several attacks of clear-cut Méniére’s disease; intermittent hydrar- 
throsis; amblyopia; nystagmus; symptoms almost indistinguishable from acute 
appendicitis; Dietl’s crisis; urethral obstruction; intermittent bladder irrita- 
bility; urticaria; erythromelalgia; peripheral nerve palsy; acute ‘‘sinusitis’’; 
laryngitis; croup; and edema of the pulmonary tissues giving an x-ray picture 
suggestive of tuberculous involvement which promptly disappeared after adren- 
alin administration. 

When we consider the pathology of angioneurotic edema, it seems sur- 
prising that this pleomorphic response is not encountered more frequently. It 
may well be that more painstaking analysis of patients’ past histories will dis- 
close that this observation is not as uncommon as it appears. 

The history of other allergic manifestations did not help much in this ease, 
since there was no personal history of other outspoken allergy such as hay fever, 
vasomotor rhinitis, or asthma or other disease frequently associated with allergy 
such as migrainous type of headache, colitis, or eczema, and the only family his- 
tory that might possibly have been considered allergic was that of eezema in 
one sister and in the maternal grandmother. 

The inference to be drawn is that allergy should be considered as a possible 
etiologic factor in the various individual disease pictures listed above and that 
the absence of a definite personal or family allergic history must not be accepted 
as ruling out such a possibility. 

Following this experience I concluded that the best way to obtain an 
adequate allergic history is to take the patient out to lunch! Since then on more 
than one occasion I have put this into practice, especially with patients who 
have been through the usual routine but have not been relieved. Tt is always 
surprising how much additional information ean be obtained when one is not 
hurried. 

Customary routine.—The preliminary interrogation should establish the 
presence or absence of the outspoken allergic manifestations ; asthma, hay fever, 
in or out of season, urticaria, eczema, periodic headache or migraine, indiges- 
tion associated with the eating of specific foods, food upsets or idiosynerasy, 
and drug idiosynerasy. These should be searched for in the present and past 
history and in the medical history of relatives and offspring. History of previ- 
ous serum and vaeecine treatment should be recorded, dates being compared 
with dates of onset of allergic symptoms. Both negative and positive informa- 
tion should be recorded, since for subsequent studies it is often as important to 
know which of the allergic group of diseases an individual has not had as it is to 
know what he has had. 

Nasal allergy.—This includes much more than seasonal hay fever. A 
person may deny hay fever but admit that he sneezes many times in sueeession 
after arising in the morning. This is rather an important question sinee some- 
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times it is the only one which elicits a history of nasal allergy. Many will, on 
questioning, recall that they sneeze under certain circumstances during the day 
such as when powdering the nose, entering room filled with tobacco smoke, brush- 


ing the dog, when frying food, ete. Such experiences give a lead in the search 
for etiologic agents. 


A woman complained of urticaria. Nothing in her history gave a clear lead as to 
etiology except that she sneezes when arising and when she enters the breakfast room. This 
appeared to have no association with her urticaria. Further conversation developed that the 
kitchen was warm, the breakfast room usually cool. More questioning developed that she 
also sneezes in air-conditioned ‘‘movies’’ in the summertime. Skin tests showed no cause 
for her urticaria. On account of her history of reflex sneezing she was tested for cold 
sensitization. This promptly induced urticaria. Physical allergy was suspected from a 
symptom which she had not associated with her complaint and which she would not have 
mentioned had not the questioning reminded her of it. 


Only one with a hyperesthetic nose, usually allergic, can regularly produce 
a barrage of sneezes, separated only by the time necessary to take another 
breath. Ifa patient experiences this at any time of day or year, we may take it 
as presumptive confirmation of an allergic state. 

In the same way, response to sudden atmospheric changes often gives a 
lead. Some sneeze on exposure to cold, others to heat, as entering a warm house 
in the winter time, or from exposure to strong winds or bright sunlight. Sneezing 
is not the only symptom. Nasal blockage and rhinorrhea must be considered. 
Asthma may occur, or merely fits of coughing. Urticaria is a rather frequent 
manifestation of physical allergy and is followed rather closely by angioneurotie 
edema, especially of exposed parts. 

Many cases of so-called sinusitis are in reality nasal allergy. When the 
complaint is of sinus trouble one should learn whether symptoms are inter- 
mittent or seasonal, whether x-rays have shown evidence of sinus infection, 
whether local treatment has given relief, whether there is associated sneezing 
or rhinorrhea, and whether there is history of other allergic symptoms leading 
one to suspect that the “‘sinus trouble’’ is due in whole or in part to allergy. 


TABLE XV. FREQUENCY oF ‘‘ HEAD CoLps’’ AMONG 281 ALLERGICS AND 161 NONALLERGICS 




















ALLERGICS NONALLERGICS 
NUMBER PER CENT NUMBER PER CENT 
Not susceptible 190 67.6 120 74.5 
1-3 per year 45 16.0 26 16.1 
4-6 per year 20 hal 8 5.0 
8-12 per year 3 1.1 0 0.0 
eoiirequent dial 4.0 1 2.9 
. Chronie?2 12 4.0 3 1.8 
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Two-thirds of allergics and three-fourths of nonallergics are not subject to ee i 

+ M + 4 ‘ “cy 2c « y ve’ . . V2 “] s 
The difference is not great. About 9 per cent of nonallergi¢ s have more than 5 : ares co d by 
per year, as contrasted with 16 per cent of allergics. Among the latter, many attacks may be 
of allergic coryza. 


One should bear in mind that in food allergy the shock tissue may be in 
the nose. Not infrequently a patient will remark that he has attacks of sneezing 
after eating or drinking some specified food. 

In clear-cut seasonal hay fever it is important to establish as clearly as 
possible the dates of onset and offset of symptoms. This is compared with the 
examiner’s knowledge of the dates of pollination of the various allergenic plants. 
In most parts of the United States ragweed pollinosis commences after the 
middle of August. If a person complains of hay fever commencing the first 
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of August one must search for other offending pollens. In such a case the 
writer found that goldenrod was the offender. The interesting point was that 
for the preceding four years she had been treated with ragweed extract, always 
without relief. Her hay fever lasted through the ragweed season but it began 
too early. 

Persons allergic to tree pollens are usually sensitized to more than one, Here 
it is especially important to know dates of pollination. A man had hay fever 
toward the end of February. He reacted to the pollens of maple, elm, oak and 
birch. Maple and elm were pollinating at the time, oak and birch were not due 
to pollinate for another four to six weeks. Coseasonal treatment was given with 
elm and maple pollen only. Six weeks later, when symptoms recurred, only 
bireh and oak pollen were used. 

Although the onset of ragweed pollination varies little from year to year, 
this is not true of trees or grasses. The length and severity of the winter ma- 
terially influence the blooming of early flora, especially trees. Therefore, one 
cannot use an average-date-of-pollination chart for the trees, but must actually 
watch the trees come into bloom. 

When the patient has a curious idea as to the cause of his nasal allergy, 
or other allergic manifestation, one should not categorically deny the possibility. 
There was a time when we believed that brightly flowering plants do not cause 
pollinosis. These possess sticky pollen, carried from plant to plant by insects. 
Only the wind-borne pollens produce pollinosis. 

On the contrary, I find that many pollinosis victims, especially those allergic 
to the compositae such as ragweed, also react to the pollens of some flowers, as 
daisy, goldenrod, chrysanthemum, sunflower, dandelion, rose. 

In one survey, for 100 persons allergic to short ragweed, Vaughan found 
32 sensitized to sunflower, 2 to dahlia, 24 to yellow daisy, 30 to goldenrod, 22 to 
dandelion, 18 to rose, 2 to privet, 1 to apple. In a later series Grubb and 
Vaughan found for 100 persons allergic to short ragweed, 25 sensitized to sun- 
flower, 31 to daisy, 42 to goldenrod, 25 to dandelion, and 19 to rose. 

A woman with late summer hay fever reacted to chrysanthemum. Her 
neighbor raises chrysanthemums for sale. <A child had hay fever in May, 
chiefly at night, and much more when sleeping in a room on the east side of the 
house. His mother suspected mimosa tree, in bloom outside the east window. 
Although mimosa pollen is entomophilous and not carried far on the wind, we 
established mimosa as the cause. 

It is true that most pollinosis is due to wind-borne pollen. But we have 
found that attacks, usually of short duration, are sometimes due to the pollens 
of decorative flowers. Usually they oceur in rooms containing flowers or in 
flower gardens. It is therefore important to listen to the patient’s own sus- 
picions and to follow up with testing or other studies. T suspect that often, when 
a physician reports a case of sensitization to some new or unusual substance, it 
has been the patient who has given the doctor the lead. The doctor had sufficient 
interest to investigate the possibility. 

One not infrequently obtains a history of previous hay fever or perennial! 
rhinitis, with no trouble within recent years. It is, therefore, important to obtain 
the past history of nasal allergy. 

A woman with epilepsy gave no allergic history other than that up to five years before 
the examination she had had fall hay fever. With this historical background she was tested 
with several pollens. She reacted strongly to ragweed. Shown, thus, to be allergic, she was 


tested with foods, reacting to chocolate, orange, peanut and certain seafoods, 


She was placed 
on food avoidances, 
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She had been unable to leave the house without a companion because of the danger 
of an attack in the street. In the ensuing five years she has not had a single epileptic seizure 
and travels about the country, has even been to Europe alone on two occasions. She now eats 
seafood but continues to avoid the others. 


Asthma.—Much of what has been said concerning nasal allergy apples 
in asthma. The history of previous attacks, age of onset, seasonal occurrence 
or otherwise, duration of attacks and of intervals of freedom should all be 
established. A composite of the information thus obtained often gives an ex- 
cellent lead to the possible offending agent. 

With asthma, as with hay fever, it is important to know when symptoms 
start and stop, and when they are more pronounced. Asthma may be due to 
pollens, in which case the incidence is seasonal; and it is important to know the 
date of onset and just when the season is over. Asthma, restricted to the summer 
months, is practically certain to be due to pollen. Asthma due to house dust and 
to foods is quite likely to be definitely worse in winter and better in summer. In 
fact, there are many patients, more particularly children, whose asthma is due to 
food, who remain well or nearly so throughout the dry, warm, weather of mid- 
summer to resume their asthma with the onset of changeable weather in the fall, 
in spite of the fact that they use the food to which they are sensitive through the 
summer just as in the winter months. Weather conditions appear to be respon- 
sible for this variation. In our experience, it is a mistake to assume that asthma 
which comes on in the fall months recurs through the winter and spring to clear 
up during the summer, is ‘‘intrinsic’’ asthma, or is due to infection of the re- 
spiratory tract, or is a manifestation of physical allergy and dependent upon 
cold. Asthma restricted to the summer months is almost always due to pollen, 
but asthma recurring only through the fall, winter, and spring may be due to 
many things. In some parts of the southern United States it may be due to the 
pollen of Juniperus sabinoides which blooms in midwinter or to Ulmus americana 
which blooms as early as late January or early February. 

The time of day at which symptoms are more pronounced may be of im- 
portance. Some are worse during the day, but most patients are definitely worse 
at night. Nocturnal asthma does not indicate a sensitivity to some substance in 
the bedroom or about the bed. Apparently there are other factors which deter- 
mine that patients are usually worse at night. The most common time for an 
attack to appear is at two or three o’clock in the morning. Many patients will 
eo through the day with no dyspnea, and be waked with a sharp attack in the 
‘“small hours’’ of the morning. Many of these patients have their asthma from 
some food which they may have eaten during the preceding day or from house 
dust. They do not develop symptoms immediately on contact with the offending 
substanee, but their attack oceurs coincident with, and possibly because of, the 
meteorological changes which are most pronounced at that time. It seems prob- 
able that these patients are only moderately sensitive to their respective allergens 
and, when the temperature and barometric pressure are up and the humidity 
down, have no demonstrable symptoms. With the reversal of these conditions at 
night an attack ensues. That the weather conditions are not the prime factor 1s 
showri by the fact that, if the allergens to which the patient is sensitive can be 
avoided, then attacks do not recur in spite of marked variations in meteorological 
conditions. 

A considerable number of patients will cough and become dyspneie as soon 
as they lie down. This can be shown not to depend upon the presence of feathers 
or other allergens, but to the change in position whieh the patient assumes, 
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Patients who are very sensitive may show symptoms promptly upon ex- 
posure to the appropriate allergen. This certainly is true of the pollens and 
animal emanations. It may result also from some occupational dusts. The asso- 
ciation of the attacks with the working hours and conditions may be of great 
help in determining the cause of the asthma. 

Patients frequently state that their first attacks of asthma followed closely 
upon a respiratory infection. Parents often state that the child S first attack 
was ushered in by an attack of some one of the ‘‘diseases of childhood.’ This 
does not mean,that the asthma is infectious in origin, but only that the infection, 
in some unknown manner, brought about such a change in the patient that he 
became clinically allergic. The allergen to which he becomes sensitive may be 
wholly unrelated to the infectious process. 

The same statement may be made about patients who relate their attacks of 
asthma to coincident attacks of upper respiratory infections, particularly ‘‘head 
colds.’? The statement may be made that asthma occurs only when the patient 
has a ‘‘eold.’’? Often this is true, but often it means only that the patient is 
sensitive to some allergen wholly unrelated to the infection, and the ‘‘cold”’ acts 
as a ‘‘trigger’’ mechanism to set off the attack. This may be shown by the fact 
that the patient may clear up completely by avoidance of the allergen to which 
he is sensitive, though continuing to have recurring colds. There may be at- 
tacks of asthma which are entirely infectious in origin, but the coincident occur- 
rence of asthma with colds does not justify the assumption. It should be re- 
membered, too, that many persons have nasal symptoms ushering in the asthmatic 
attack which symptoms they believe to be due to a-‘‘eold’’ when, as a matter of 
fact, they may be entirely due to a nasal allergy. Fever often aceompanies 
asthma in infaney and childhood, leading to an erroneous diagnosis of bronchitis 
or even of pneumonia. Many eases of croup are actually allergic. They are not 
necessarily errors in diagnosis. Croup appears sometimes to be an allergic 
manifestation. 

Rackemann’s classification of asthmatics into intrinsic and extrinsic is help- 
ful. The extrinsic case is sensitized to some agent of exogenous origin. Symp- 
toms occur only following contact with the agent. Between attacks the patient 
is free from symptoms. The intrinsic allergic is less frequently symptom free. 
This is the type in which bacterial infection appears to play a part; possibly 
also endocrine or other factors. The cause appears to come from within the 
body rather than from without. In my experience there are very few pure 
intrinsic allergics. We see many extrinsic eases and a large number of com- 
bined, where extrinsic factors play a part but the patient appears to be in- 
fluenced by intrinsic factors also. 


TABLE XVI. INCIDENCE OF HISTORY OF CROUP IN CHILDHOOD 


NUMBER POSITIVE 











iy pha QUESTIONED HISTORY chugs aa 
Major allergic 44 19 7 _- 34.5 
Minor allergic 244 72 29.5 
Nonallergie 160 2§ 17.5 





Croup is not necessarily an allergic disease. However, in the writer’s experience many cases 
are associated with allergy, particularly food allergy. The above table indicates that this 
disease may occur in nonallergies but that it is approximately twice as frequent among 
allergies. 
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Occasionally we see what appear to be pure intrinsic allergies, especially 
in asthma and urticaria. This is the chronic asthmatie without positive skin 
reactions, unless perchance to bacteria. This is the type who is usually taking 
large doses of adrenalin at frequent intervals, and one cannot be certain that 
the absence of skin reactions is not due to the constant use of adrenalin. 


The duration of the individual attacks is influenced by two chief factors. 
Short exposure to the allergen, with avoidance at about the onset, will, as a rule, 
result in an attack of short duration. If asthma persists for many days, two 
causes must be suspected: (a) infection and (b) continued contact with the 
excitant. One looks expecially for sensitization to agents which may be found 
on the bed or in the bedroom. Sometimes agents just outside the room are 
responsible. A woman who had been in bed with asthma for months was found 
allergic to feathers. Her husband was a pigeon fancier and one of the favorite 
roosts was the bedroom window-sill. The avoidance of feather pillows had 
failed because of the birds. 

Asthma is not the sole allergic manifestation in the lower respiratory tract. 
I have seen several cases of ‘‘chronic bronechitis,’’ usually with a nonproductive 
cough, due to food or inhalant allergy. Therefore, cases of simple bronchitis 
may be studied as possibly allergic, especially when there are other symptoms 
suggestive of allergy. A man had been subject to winter bronchitis for a num- 
ber of years. He had an associated postnasal catarrh which always became 
worse with exacerbations of his bronchitis. There was very little sputum. Symp- 
toms were worse at night but persisted through the day. The only outstanding 
point in his allergic history was that whenever he ate beef he had indigestion. 
He reacted to beef and several other foods, also to feathers and house dust. 
Dietary restrictions, the covering of his feather pillows with dust-proof slips, 
and feather and dust hyposensitization resulted in 80 to 90 per cent relief from 
his cough and ecatarrh. 


TABLE XVII. ASTHMA AND Hay FrEvER DETAIL 


A reference outline of points worthy of consideration, 


A rrr eee ee ee ee ee HOLY cc see Py ae aes Seat Wye es See ey 
, 9 eA rder 
Identification Face powder 
Odors 
ncaa Perfumes 
Bronchitis Soap 
Croup Crowds 
Pneumonia Theatres 
Hay fever Coryza 
Sneezing Drugs 
Colds Animals 
ats 
Coughs ze ts 
Wheezing oar 
Nasal obstruction “gibi mg 
Stuffiness Catamenia 
: ‘ Yxhaustio 
Sinus trouble Exhaustion 
Shoek 


Itching palate 
Itching eyes 

Itching nose 

Itching throat 
Itching ears 

Itching larynx 
Lachrymation 
Olfactory impairment 
Taste impairment 
Diurnal variations 


Specific localities 
Change of locality 
Constipation 


Foods 
Suspects 
Symptoms 
Dislikes 
Symptoms 
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Associated conditions 
Eezema 
Urticaria 
Pruritus 
Other eruptions 
Headaches 
Migraine 
Food upsets 
Ivy poisoning 
Urinary frequency 
Asthenia 
Hypotension 
Colitis 


Epilepsy 


Family History 
Asthma 
Hay fever 
Rhinitis 
Urticaria 
Hezema 
Skin disease 
Headaches 
Migraine 
Food upsets 
Colitis 
Ivy poisoning 
Hypotension 
Epilepsy 


Contributing factors 
Chilling 
Eleetrie fan 
Draughts 
Dust 
Smoke 
Tobaeco 
Flowers 

Grounds 
Flowers 
Weeds 
Pets 
Live stock 
Contents of barn 


Neighborhood 

Time living there 
Other cases 
Their causes 
Trees 

Plants 

Fields 

Weeds 


Insects, ete. 


Nose and Throat Operations 


Operation 


Remarks: 
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TABLE XVII.—Convr’D 


Cravings 
Combinations 
Overeating 
Previous diets 
Results 


Climatic 
Season 
Altitude 
Temperature 
Humidity 
Wind direction 
Light 
Specific localities 


Bed room 


Always same room 
Attacks elsewhere 
Sleep alone 

Room alone 
Pillow 

Mattress 

Covers 

Wall coverings 
Rugs 

Pets 

Ventilation 
Plants 


Tlome 


Describe house 
Time living there 
Heating plant 
Dust 

Cleaning methods 
Suspect rooms 
Pets 

Mice 

Flowers, ete. 
“aetories 

Smokes 

Odors 


Occupation 
Detail 
Contacts 
Ventilation 
Dusts 
Flowers 


Jiscellaneous 
X-ray chest 
X-ray sinuses 
Other x-rays 
Gastrie analysis 


Remedies tried and results 


Date Reason 


Result 
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I have seen true pulmonary edema oceur in a decompensated cardiac, the 
attacks being initiated by exposure to inhalant or ingested allergens. A hyper- 
tensive woman experienced true attacks of acute pulmonary edema each time 
she went into a certain movie house in her city. She could go to other theaters 
without trouble. She had similar episodes each time she ate eggs. Avoidance 
ot the specified theater and eges relieved the attacks of pulmonary edema al- 
though she eventually died a cardiac death. At no time during her life did 
she have true asthma. 

The history of response to medication is sometimes of importance in asthma 
as well as in hay fever and other allergic symptoms. A woman had had ‘“agweed 
hay fever for years. Her rhinologist had given her a spray containing cocaine. 
This she had used each ragweed season with considerable relief but in the 1936 
season her symptoms were much worse. We found her sensitized to ragweed, 
house dust and a few other allergens. Treatment, however, gave very little 
relief. Hollowing the 1936 ragweed season, for the first time, symptoms did not 
clear up. They continued through the winter, until, in February, we suspected 
the possibility of sensitization to the cocaine spray which she was still using. 
After five days’ avoidance she was practically symptom free. 

The foregoing detail of suggested lines of questioning in a case of inhalant 
allergy indicates the general character of the discussion with the patient. Not 
every one of these leads need be followed in the preliminary discussion, but be- 
fore the case has been completed all pertinent observations suggested by this 
detail should have been followed up. 


Contact dermatitis—No matter what the allergic manifestation of the 
moment, it is not unusual to obtain a history of eezema in childhood, especially 
facial eezema. 

Infantile eczema usually clears up after a time, due to automatic cessation 
of contact with offending substances or for other reasons. However, it should 
be inquired for in the history. It may be due to contact, foods or inhalants. 

The location or distribution of dermatitis is often of significance. Contact 
eczema, from substances which come in touch with the skin, is usually distributed 
in exposed areas such as the hands, face, neck and ankles. In the case of soaps, 
powders, dyes, articles of clothing, deodorants and occasional other factors, the 
dermatitis may be entirely or chiefly limited to the covered surfaces. If contact 
has been sufficiently intense or prolonged, the lesion is likely to be exudative. If, 
therefore, a dermatitis is limited to exposed surfaces or is vesiculated or ““weep- 
ing,’’ history of exposure to contact allergens should be investigated. Many con- 
tact dermatoses are occupational in origin. Such apparently nonallergenic¢ sub- 
stances as wood, sawdust, paper, metals (for example, nickel plated jewelry), 
rubber and the like may be responsible. The patient’s occupational exposures 
should be investigated. Sometimes contact dermatitis shows a seasonal variation 
or other regular or irregular periodicity which aids in the search for the cause. 
A physician experienced a contact type of dermatitis on his face, hands and 
around his ankles, following golfing and hunting. He had it at no other time. 
Golfing early in the season caused no trouble. A curious feature of his hunting 
experience was that the dermatitis at that time was always worse on the right 
cheek. He was found allergic to ragweed oil, accounting for his experience while 
golfing, and gun oil with which he customarily polished the gun and whieh was 
soon transferred during use to his right cheek. - 

Immediate environmental contact factors should be sought. A physician 
with contact eezema of the forehead and hands was found sensitized to leather 
and was relieved following avoidance of gloves and the substitution of a cloth 
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hat band. A year later the hand lesions returned. This disturbed him for some 
time, until he realized that the cause lay in the leather grips of his golf clubs. 
He wrapped these with adhesive, with consequent cure. 

A physician with dermatitis of the flexor surfaces of the fingers of the 
left hand searched the etiologic factor for many months before he realized that 
a leather grip wrapped around the steering wheel ef his car might be the excitant. 
Removal of the grip resulted in cure. Many months later he found a similar 
lesion on the right hand only. Again it took some time before he realized that — 
the leather key holder in his right hand trousers pocket was the excitant. 


TABLE XVIII.—INCIDENCE OF HISToRY or RHUS DERMATITIS IN A COMMUNATY 
oF 508 Persons (ALL AGES) 




















4) : ao HISTORY OF IVY PER CENT OF 
os he ao POISONING GROUPS 
: = mr 
Nonallergie 159 42 26.5 
Major allergic | 54 15 28.0 
Major and minor allergic | 299 99 3B. 





; 
50 cases in whom designation as between ‘‘minor allergy’’ or ‘‘no allergy’’ was uncertain, 
are not included. j 
The incidence of ivy poisoning is almost as high in nonallergics as in allergies. Since this: 
appears to be an allergic disease this again indicates that the difference between allergics 
and nonallergics is primarily only quantitative. 


Rhus dermatitis, due to rhus toxicodendron, poison ivy in the eastern por-_ 
tion of the country, poison oak in the Far West, is a typical contact type 
of dermatitis. Usually the seasonal recurrence and the history of possible ex- 
posure aid greatly. It is characteristic of rhus dermatitis that, although starting 
on exposed surfaces, it often spreads to other areas, especially the genitalia 
in the male, the contact agent having been carried on the fingers. 

Oils of plants other than poison ivy, poison oak, sumae and primula may 
cause dermatitis quite indistinguishable from true rhus dermatitis. As a rule 
prolonged or chronic exposure is necessary, much more than in rhus sensitiza- 
tion. As a consequence plant dermatitis is seen especially in florists and farmers. 

One reason for the insistence by some investigators that there must be a 
fundamental difference between experimental anaphylaxis and clinical allergy 
is the apparent fact that symptoms may occur on first contact, without an earlier 
sensitizing exposure. Every allergist is confronted with apparent examples of 
this sort. The mother insists unequivocally that the child’s first allergie symp- 
tom appeared the first time the child ever ate a certain food. Occasionally this 
may be true, the child having been sensitized in utero after the mother had 
eaten the food, but much more often I believe the true fact to be that memory 
is fallacious. In contact dermatitis especially, the physician is often assured 
that symptoms occurred indubitably following first contact. An adolescent boy 
Was given a sample bottle of Aqua Velva as an after-shaving face lotion. He 
was known to be of allergic habitus, having previously had infantile eczema, 
childhood eezema, asthma and perennial vasomotor rhinitis. About three weeks 
later he had a diffuse, dry sealing facial dermatitis. Aqua Velva was suspected. 
He had had the dermatitis one week and insisted that he had used the lotion 
for but one week. On further questioning he did reeall that when it was first 
given to him he had used it one or two mornings and then had forgotten it” 
during the two-week interval. Had several weeks or months elapsed between 
his experience and the interrogatory, he would probably have remained 
convinced that symptoms began within a day or two after first contact. 
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Contact dermatitis due to occupational exposure can be shown to require an 
“Incubation period.”? The patient does not develop symptoms for a vaeaiin 
period after beginning his contact. Contaet dermatitis from drugs can aaa 
be shown to require this same incubation period if the taking ae nists is 
detailed and painstaking enough. | Mies 





Fig. 17.—Atopic dermatitis. Flexor surfaces are predominantly involved, in the elbows, axillae, 
popliteal space, and neck. There is no weeping except secondary to scratching. 


Atopic dermatitis——Chronic dermatitis may develop after the ingestion 
or inhalation of allergenic substances which are carried through the blood to 
the skin. In this case the lesion is deeper, and classically, presents a different 
distribution. It does not exude or weep nor does it vesiculate. The only 
serous exudation that accompanies it is that which may follow trauma of 
scratching, with or without secondary infection. 

The lesion is distributed on the flexor surfaces, the antecubital fossae, the 
popliteal spaces, the wrists, the flexor surfaces of the neck, and the face. It may 
occur under the breasts and may spread rather widely from these original loea- 
tions. There may be some exfoliation, more characteristically lichenification or 
thickening of the skin as a protective measure, but as stated above there is rarely 
weeping and none of the type characteristic of contact dermatitis. Pruritus is 
often pronounced. Both types of allergic dermatitis may occur in the same 


individual. 
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Invested food, inhaled house dust, feathers, silk dust or other chronic im- 
halant factors may be important etiologic agents. Once the inhaled substance 
enters the blood through the lungs, it may be as allergenically active as the 
ingested substance which enters the blood through the intestinal tract. 

This form of dermatitis has had many names, the most recent in general 
use being ‘‘neurodermatitis.’’ Sulzberger has discussed the inappropriateness 
of the term and suggested atopic dermatitis as a designation distinguishing the 
lesion from contact dermatitis. Since both forms are allergic, and the latter 





Fig. 18.—Involvement of flexor surfaces in atopic dermatitis due to inhalation of house 
dust. This patient was also allergic to some foods, but did not clear up adequately until hypo- 
sensitized with dust extract. 


term could be applied equally well to either, the writer feels that Sulzberger’s 
designation is most acceptable. One might object to the term dermatitis, pre- 
ferring dermatosis. The present concept is that the suffix —itis indieates an in- 
flammatory response associated with bacterial infection and that —osis designates 
a lesion in which the reaction to bacterial infection does not play a part. 

Atopic dermatitis occurs more frequently in childhood and often clears up 
at or shortly after adolescence, but may occur at any age. 

Food idiosyncrasy.—This may commence at any age. The patient should be 
interrogated concerning any foods that upset or disagree with him and the 
nature of the resulting symptoms. These may involve any of the shock tissues, 
but the patient is more likely to have noticed a cause-and-effeet relationship 
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if symptoms are gastrointestinal. Other symptoms such as migraine or urticaria 
are less often associated in the patient’s mind with food etiology, unless symp- 
toms ensue quite soon after ingestion, and unless the food is one which he in- 
dulges in only occasionally or at intervals. It is unusual for a patient to 
volunteer that a staple food is responsible for symptoms. 


P] 





Fig. 19.—Detail of the lesion of atopic dermatitis or neurodermatitis at the end of the elbow. 
Note absence of weeping and beginning lichenification. 


Often one forgets that some food infrequently eaten causes symptoms, 
but will recall the fact if the specific food is mentioned to him. Since this 
would be a time-consuming procedure, the same end is accomplished by having 
the patient fill out the questionnaire which appears at the end of this chapter, 
in which the foods customarily eaten are listed. 

The patient will not infrequently give a history of having experienced an 
idiosynerasy to a certain food in the past but from which he appears to have 
recovered at the time of study. As with pollens, this should be recorded in the 
anamnesis. 

There are many foods which one will suspect as causing trouble but con- 
cerning whieh there is uncertainty. There should be recorded as such, for future 
comparison with the results of testing and for future trial by the individual. 
Obviously not every suspected food will be found to cause symptoms. This is 
also true with many foods which give positive skin reactions. 

It is especially in food allergy that the bizarre symptoms are recorded. 
This includes renal colic, bladder irritability, childhood nocturia, angioneurotic 
edema, recurrent neuritis, transient palsy and_ blindness, erythromelalgia, 
erythema multiforme, conjunctival chemosis, purpura, intermittent hydrarthro- 
sis. ete. There is no curious or unusual symptom which the patient may sUS- 
pect as attributable to specified foods which does not deserve careful allergic 
investigation. 

Formerly, foods were eaten in season much more than they are today. 
Thirty years ago oranges were available only at certain times of the year. Today 
they may be had at any time. With modern rapid refrigerated freight trans- 
portation the average American dietary is far less subject to seasonal influence. 
Furthermore, many foods eaten fresh only during certain months may be had, 
Nevertheless, there is some seasonal fluctuation, 


preserved, through the year. 
Melons, 


justifying the interrogator’s interest in annual variation of symptoms. 
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frequently allergenic, are possibly the most outstanding example. 
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When symp- 


toms always oecur after Thanksgiving and Christmas, even though they also 
appear at other times, turkey, cranberries, chestnuts and the other appurtenances 


of these feast days should be held under suspicion. 


toms chiefly on Friday or Saturday often suggests seafoods. 


bo 


~“] 


J. 
10. 


Foods 


. Walnut 


Peean 
Hickory 
Butternut 
Swiss chard 
Beet 
Spinach 


. Radish 


Turnip 
Cabbage 
Cauliflower 
Brussels sprouts 
Broccoli 

Kale 

Turnip salad 
Kohl-rabi 
Watercress 
Rutabaga 
Mustard 


. Blackberry 


Strawberry 
Raspberry 
Apple 

Pear 
Almond 
Cherry 
Apricot 
Plum 
Peach 
Prune 


. Green pea 


Black-eye pea 
Lima bean 
Butter bean 
Kidney bean 
Navy bean 
Boston bean 
String bean 
Snap bean 
Lentil 
Peanut 
Honey 
Lemon 
Orange 
Grapefruit 


- Grape (Raisin) 


Okra (Gumbo) 
Cocoa, chocolate 
Parsley 


Beverages such as tea, coffee, 
concoctions may be allergenic, 
my experience. The allergic individual should not 


ati 


12. 


14. 


15. 
16. 
Hohe 
18. 
19). 
20. 
21. 


ow 


Check List for Foods 


Check the foods on this list that you have been eating. 

Triple check (xxx) for foods eaten daily or at least several times weekly. 
Double check (xx) those eaten occasionally, as once weekly, 

Single check (x) those eaten rarely, less than once weekly. 


Foods 

Celery 
Parsnip 
Carrot 

Dill 

Sweet potato 
Yam 

Tomato 

Irish potato 
Egg plant 
Green pepper 
Red pepper 
Ground cherry 
Pimento 


3. Pumpkin 


Squash 
Cantaloupe 
Cucumber 
Watermelon 
Muskmelon 
Honey dew 
Casaba 

Pickles 

Lettuce 
Artichoke 
Endive 

Salsify 

Oyster plant 
Chickory 
Wheat 

Rye 

Barley 

Oat (Oatmeal) 
Rice 

Corn (Hominy) 
Onion 

Garlie 
Asparagus 23% 
Leeks 

Chive 

Banana 24. 
Ginger (-ale) 


22a. Buckwheat 


Rhubarb 


22b. Mulberry 


Fig 


ae 


tures the precise constituents of which are 


Tea and coffee are 


The occurrence of symp- 


Foods Foods 
Coconut 26. Chieken 
Date 27. Pork 
Pineapple Ham 
Hazelnut Bacon 
Filbert 28. Lamb 
Chestnut Mutton 
Pistachio 29. Dueck 
Currant Goose 
Gooseberry Turkey 
Huckleberry Other Fowl! 
Blueberry 50. Shad 
Cranberry Shad roe 
Olive Bass 
Olive oil Chub 
Wesson oil Pike 
Mazola oil Herring 
Tea Salmon 
Coffee Tuna 
Beer Perch 
Wines (specify) Croker 
Distilled beverages Codfish 
(specify) Trout 
Soft drinks Butterfish 


(specify ) 
Coca-Cola 
Yeast 
Maple Syrup 
Maple Sugar 
Molasses 
Sorghum 
Cinnamon 
Nutmeg 
Vanilla 
Mushroom 
Tapioca 
Paprika 
Beef 
Veal 
Liver 
Milk 
Cream 
Butter 
Cheese 

(specify ) 


Oleomargarine 
Eggs 


not known. 


Mackerel 
Sardine 
Anchovy 
Caviar 
Spot 
Swordfish 
Sole 


. Lobster 


Crab 
Shrimp 


. Clam 


Oyster 

Scallops 

Chewing gum 

Chewing tobacco 

Medicines 
(specify ) 

Hog lard 

Crisco 

Snowdrift 

Other shortening 


4. Any other 


beverage, 
food, drug, 
ete, 


Coca-Cola, ginger ale, Postum and alcoholic 
fairly frequent offenders in 
indulge in proprietary mix- 
Alcoholic beverages, 
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Fig. 20.—Involvement of the popliteal area in atopic dermatitis. 





lig. 21.—Involvement, primarily of the flexor surface, but due to occupational contact rather 
. than ingestant or inhalant allergy. 
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even of the distilled varieties, may he specifically allergenic. Aes 
perienced urticaria each time following the drinking of Scotch whiskey. chi 
corn and ein eaused no trouble. A man experienced nasal allergy after rye e 
not after Scotch, corn or gin. A man responded with hypertension to the inges- 
tion of Martinis. Following Scotch his blood pressure regularly fell. 


oy 





Fig. 22.—Contact dermatitis, in contrast to atopic eczema, shows no predilection for 
flexor surfaces, chiefly involving exposed areas such as hands, forearms, ankles, legs, and 
face. When acute, this lesion often exudes. 


Fermented beverages, beer, ales and wines contain many potentially 
allergenic constituents such as cereal grains, malt, yeast and the fruit from which 
wines are made. 

I know of no work that has shown that a person sensitized to barley will 
experience difficulty from a distilled liquor made from barley. The same applies 
to the other cereal grains, foods, ete., mentioned. However, I do know that such 
beverages will cause symptoms in the occasional case, irrespective of the original 
sources of the ingredients and it is, therefore, my custom to advise patients to 
avoid such beverages when they are found sensitized to any of the original 
ingredients. 
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Gastrointestinal allergy—What has been said in the preceding section 
applies equally here. As a rule allergic symptoms referable to the gastrointes- 
tinal tract are due to foods, but this is not always true. Drugs are rather fre- 
quent offenders. Gastrointestinal symptoms may even follow hypodermic medica- 
tion. 

The lips, the portal of the gastrointestinal tract, may be allergically respon- 
sive. The two commonest manifestations are angioneurotic edema, usually oe- 
curring very promptly after the ingestion of foods or drugs; and cheilitis such 
as occurs in women using allergenically active lipstick or in smokers sensitized 
to tobacco or one of the other constituents of tobacco products. Herpes labialis, 
especially the recurrent form, is not infrequently associated with food allergy. 
The same applies inside the mouth, to recurrent canker sores. Ratner has re- 
ported stomatitis from sensitization to dental plates. There was a diurnal varia- 
tion elicited in the discussion with the patient, in that the sore mouth improves 
at night when the plate is not in the mouth. In stomatitis which might be 
allergic, questioning should cover those things which may enter the mouth at 





: ; fas * Hei — r involveme is chiefly f flexor sur- 
Fig. 23.—Difficulties in differential diagnosis. Body involvement is chiefly of f 


faces but the involvement of the skin of the face and neck, stopping lo pees a Mae 
line, indicates probable contact dermatitis. In such cases the lesion haa De ae ee 
contact, flexor distribution being due to warmth, moisture, and the na ure a oe pene ne 
substance, or both contact and atopic factors may be active. Atopic as we as f 
studies are indicated (foods, inhalants, etc.). 


any time. Besides foods and drugs we would mention dental powders and pastes, 
mouth washes, and chewing gum. 
The classical allergic reaction in the stomach and intestines is either 
nausea and vomiting shortly after ingestion of the etiologie agent or, it is 
. after an interval of several hours. Pain 1s 
attention should also be given to 
Peptic ulcer, cholecystitis, and 


retained, diarrhea or mucous colitis 
frequent. In the discussion with the patient, 
other rather more allergically obscure symptoms. 
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appendicitis are in no sense primarily allergic diseases and in the vast majority 
of instances allerey undoubtedly plays no part whatsoever. However, one finds 
food for thought in some of the older writings on the dietary treatment of gall 
bladder disease. As recently as twenty years ago a gastroenterologist ot interna- 
tional repute wrote concerning his recommended dietary proscriptions in this dis- 
ease. It reads almost like an idiosynerasy list of today. It lists especially those 
foods whieh any series of minor allergies will designate as most commonly caus- 
ing allergic symptoms. The gastroenterologist also states that one characteristic 
of gall bladder disease which may be used in differential diagnosis is that the 
patient can usually name certain specific foods which bring on attacks. 

The interesting fact is that these statements are quite true. A person 
with true gall bladder disease may experience exacerbation after eating 
foods to which he is allergic. Allergy is not responsible for the cholecystitis 
or the gall stones but the allergic state may color the symptomatology of the 
organic disease. Therefore, the allergic patient with bile tract disease may be 
aided symptomatically as a result of allergic study. The fact that there is 
other obvious etiology should not deter the physician from search for allergic 
excitants. 

Why should the allergic reaction cause exacerbations in a nonallergic 
affection of this sort? Although no direct experimental evidence is available, 
two observations offer a plausible explanation. Auer applied xylol to the ears 
of nonsensitized rabbits. This caused no great degree of inflammation. He 
found that if xylol was applied to sensitized animals which were then given 
otherwise ineffective doses of antigen, local necrosis occurred in the areas treated 
with xylol. He concluded that the inflammatory action of xylol caused the ac- 
cumulation of effective amounts of antigen in the locality affected. Valy Menkin 
later showed that foreign protein introduced into the circulation accumulates 
in an inflamed area, in greater concentration than in the normal tissues. 
These observations point toward the explanation that antigen becomes more 
concentrated in irritated or inflamed regions than elsewhere. It is easy to 
understand how the antigen-antibody reaction and the resultant allergic response 
might consequently be more pronounced in such regions. If this be true, such 
a local allergic reaction could be counted upon to result in a flare-up of the 
organic pathology. 

Milligan has told the writer of a woman whose gastrointestinal symptoms 
were so characteristically those of gall stones that she was operated upon. After 
the operation, symptoms recurred and were ascribed to adhesions. These were 
broken up at a second operation. The attacks continued. Leukopenie index 
determination showed her allergic to coffee and orange. Since then, avoidance 
has relieved her and the taking of either has brought on symptoms indistinguish- 
able from gall bladder disease. 

A similar exacerbation after allergenic exposure appears possible in peptic 
ulcer. Kern and Stewart showed that allergies with ulcer were sometimes 
sensitized to milk and that dietary treatment was ineffective until after the 
usual ulcer diet with its milk base had been changed to one containing no milk 
or milk products. Lee Gay studied ulcer eases allergically, using skin tests, found 
a number allergic to certain foods and succeeded in relieving them by allergic 
dietary avoidance even though the customary ulcer therapy had, in some eases. 
failed to benefit. Harkavy has shown that the general run of uleer cases iS 
sensitized to tobacco in a higher percentage than the general run of 


sens normal 
individuals. 


DISCUSSION WITH 'THE PATIEN'T 149 


The writer has seen no eases of true acute appendicitis in which the attack 
was clearly initiated by contact with an allergenic food. I have seen allergies 
with symptomatology due to food allergy which was quite indistinguishable from 
that of appendicitis. McIntosh showed that in patients with characteristic 
history of appendicitis who were not relieved following appendectomy, micro- 
scopic study sometimes showed preponderance of eosinophiles in the wall of the 
appendix rather than the usual picture of bacterial inflammation. To this ex- 
tent there is what we must consider appendiceal allergy, although much of it is 
without doubt associated with an allergic colitis. 


Pal 





Fig. 24.—An urticarial wheal on the ocular conjunctiva, occurring as an acute reaction 
after the eating of cucumbers. Wheat sometimes causes the same response, and sometimes 
spastic colitis in this case. The lesion always occurs in the left eye and is rarely accompanied 
by any other cutaneous or visible mucous membrane response. It clears up rapidly after the 
instillation of adrenalin eye drops. 


From the lips to the anus allergy may color or dominate the picture of 
a variety of diseases.* Even perianal eczema or pruritus ani may be allergic. 
Terrell and Vaughan found that one-third of those with pruritus ani or perianal 
eczema in whom careful antecedent proctologie study had failed to show any 
definite etiology such as fungus infection, parasites, hemorrhoids, were relieved 
following allergic dietary avoidances. 

Migraine.— Migraine is a symptom complex of which headache is the most 
outstanding. The classical description of migraine is seldom completely repro- 
duced in the patient. One or more of the symptoms may be absent. It may, 
however, be diagnosed readily in most instances ayd differentiated from other 
headaches. It is a disease the episodes of which are initiated by a wide variety 
of causes, many of them nonallergic. There are those who believe that migraine 
oceurs only in a certain type of person, and that its cure can be effected only by 
psychiatric means. Others believe them all to be allergic in origin, The truth 
probably lies somewhere between these extremes. Everyone working in the field 
of allergy has seen typical migraines which were cured by the removal of cer- 
tain foods from the diet without any other therapeutic means. But it must be 
admitted that a large number of them will not respond to such measures and 
cannot be controlled by allergic management. ory! 

Not all allergic headaches present a picture of classical migraine. The 
absence of a typically migrainous character does not rule out allergy. Some ol 





pi spastic itis »velops constipation which lasts as long as a 
*\ woman with allergic spastic colitis develops ae ah n ‘ae i ca te ge my 
week after eating wheat but once. Cucumbers regularly reac on h nth? pregnancy. 
producing pronounced swelling of the abdomen, suggestive of a seven m«¢ s ) 
They also cause chemosis of the conjunctiva. 
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these are apparently primarily an allergy due to the localization of the reaction 
in the vessels of the meninges. Others are secondarily allergic in that the pri- 
mary allergic reaction is in the mucosa of the nose and sinuses, and the headache 
results from the nasal and sinus blocking. 

In discussing headaches with the patient one should inquire concerning 
etiologic suspects, especially occasional foods; age of onset, frequency, 
periodicity, relationship with endocrine disturbance such as adolescence, preg- 
naney, catamenia and menopause; and other excitants including worry, fatigue, 
evastrointestinal disturbance, constipation, emotional upsets, ete. One should 
attempt to determine whether the headache can be classed as true migraine. 
This is facilitated with the questionnaire at the end of this chapter. 

Urticaria.—This is not invariably allergic. It may occur in endocrine dis- 
turbanees, in association with focal infection, or in purely psychogenic states. 
All must be gone into thoroughly in the history. This is especially true with re- 
gard to the emotional make-up, sources of worry and the like. Duke has empha- 
sized the emotional factor. The older writers, prior to the allergic concept, did 
so especially. 

Usually one either finds the cause quickly and provides prompt relief, or, 
failing this, one finds the study and treatment long drawn out and often un- 
satisfactory. The allergist who realizes that nonallergie factors may be most 
important will accomplish relief in a higher proportion of his urticaria cases. 

Examples of the importance of information on the emotional problems in 
urticaria are given in Chapter XVI. This may apply in other allergic diseases. 
It is often difficult to elicit this information because as a rule it deals with an 
emotional problem which in normal circumstances would place upon the vietim 
the burden of silence. The patient must adjust himself to his environmental 
problem. I*ailing, he reacts with allergie symptoms. He is not likely to 
volunteer the information, because he sees no association between his problems 
and his skin manifestation. 

Drug idiosyncrasy.—The most outstanding point in obtaining possible 
history of drug idiosynerasy is that the majority of the American people are 
accustomed to drugging themselves with materials purchased ‘‘over the 
counter’? without physician’s prescription and that in an interrogatory they 
are apt to overlook the fact that they are taking drugs quite regularly. This 
apphes especially to aspirin, the various laxatives, nose drops, ointments such 
as zine oxide, hypnotics, and the proprietary analgesics. Time and again the 
allergist will receive a negafive answer concerning ‘“‘any drugs taken’’ which 
the patient readily reetifies if specifie illustrations such as the above are men- 
tioned. 

The person with chronic or recurrent headache who procures a glass of 
effervescent headache powder at the soda fountain is likely to forget this is a 
drug. 

. Aspirin is a frequent cause of allergy. Most of the proprietary pain killers 
with secret formulae contain either aspirin or amidopyrin. Several eathartie in- 
eredients are potentially allergenic, the most noteworthy of which is phenol- 
phthalein. Since this is an efficacious laxative it appears in many proprietary 
formulae, ; 

A woman with urticaria eventually traced the cause to belladonna in lapactie 
eathartie pills. The most common form of reaction to drugs is some form of skin 
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eruption, but fever, adenopathy, leucocytosis, leucopenia, or albuminuria all may 
he found, Certain drugs are prone to produce certain types of eruption. Peni- 
eillin, produces reactions which are frequently indistinguishable from serum 
reactions. 

Biologicals.—We have seen that the majority of those who receive serum 
treatment become at least temporarily reactive to horse serum. Whenever it 
becomes necessary to give a preparation of this nature to an allergic it is im- 
portant that a history be obtained concerning previous administrations of 
biologicals and whether there was any ensuing reaction, either immediate or de- 
layed, in the form of serum sickness. 

Incidental allergic symptomatology.—It is the rule rather than the excep- 
tion, that the allergic has or has had more than one allergic manifestation and 
can be shown to be sensitized to more than one allergen. In the preceding 
paragraphs I have outlined the direction of the questioning of a patient with one 
or another of the more outstanding allergic expressions. The complaint may 
be single but if the discussion is carried far enough, usually one, often several 
other symptoms will be recognized in the past or present history. The discussion 
should include all phases in sufficient detail to be inclusive. Occasionally one 
will mention some curious unusual or bizarre symptom which might or might not 
be associated with allergy. In each instance it is worth the effort to investigate 
the curious and sometimes apparently silly suggestions of the patient concern- 
ing his or her illness. Many times the conclusion will be that allergy is not a 
factor, but sometimes it will be. In this way the unusual allergic manifestations 
have been discovered. 

Family history.—The information gained here is usually only confirma- 
tory, helping to establish a probable allergic etiology. Even here it is not of 
extreme value since the absence of a positive family history in no way invalidates 
the existence of allergy in the patient. However, the information acquired 
does provide background for the patient’s history. Discussion of allergy in.a 
relative will sometimes recall some forgotten symptom of childhood. As a rule, 
the heavier the allergic inheritance, the younger the patient will be when 
symptoms first appear. The manifestations will be more numerous and varied. 
The interrogation should include parents, grandparents, brothers, sisters, aunts, 
uneles and children. 

Nonallergic conditions.—The discussion should include a deseription of 
nonallergie conditions from which the patient has suffered, operations, ete. 
Sometimes the operations to which the patient has been subjected present a 
commentary on the failure of previous physicians to recognize the allergic 
state. 

Allergy questionnaire.—lollowing the preliminary discussion the patient 
may fill out the following questionnaire. This has certain advantages. It is a 
time saver. It aids completeness. The patient can fill it out at his leisure when 
there is no feeling of hurry, thus favoring accuracy and thoroughness. ] would 
emphasize that the questionnaire is not the history of the present illness but ts 
to be used as supplementary thereto. 


Idiosyncrasy List I 
Your Name ns ee be Date 


Nearly one-half of all persons find that one or more special foods disagree with them in 


. j j id sys ie ? > Te € Vv foods 
one way or another Have you, or have you had, any food idiosyn¢ rasies? Are the re an! ( 
t . c . . , . . = ‘ . ‘ ; =e ; ‘ a ‘ oy 
which you avoid because you have found from experience that they upset you In one u} 
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another? The following are symptoms often mentioned in this connection. Please write any 
such symptoms attributable to any one or more of the foods, on the accompanying check list. 
Write the symptom after the name of the food, Do not record symptoms unless you suspect 
or know from experience that certain definite foods cause them. If you have these symptoms 
but do not know any cause, do not record them. 


Symptoms: Gas — Belching — Heartburn — Nausea — Vomiting — Cramps — 
Diarrhea — Colic — Colitis — Canker Sores (ulcers in mouth) — Sore Mouth — Gall bladder 
attacks — Indigestion — Chest pains — Headaches —-Hives (nettle rash, urticaria) — 
Itching — Skin rash — Eezema — Swelling of skin (eyes, lips, ete.) — Bladder symptoms — 


any other symptom that you know is due to some definite food. 
Please read the above list again, carefully, before filling in the answers. If you just 
suspect such and such a food, write the symptom and after it, put ‘‘suspect.’’ Bear in mind 


that a food may cause symptoms only at times. 


That is, a food such as sweet potato may 


actually cause headaches, ete., but one may be able to eat it at times without headaches, In 
such a case you will probably suspect such a food, even though you don’t actually know that 


it is causing trouble. 


But we are interested in knowing what foods you suspect, and why you 


suspect them, so that we can compare your suspicions with the food reactions obtained by 


testing. 


Now (on the back of the check list, if necessary) go into as much detail as you can in 
describing just how those foods which you have checked affect you, how you discovered them, 
why you think they cause trouble, ete. 

Note any other foods, not listed, that you have found to 


‘“sausage, Brunswick stew, sweets, mayonnaise, etc.’’ 


‘ause symptoms, such as 
Note the symptoms. 


Are there any combinations of foods such as ‘‘sea foods and eream; milk and fruit; 


orange juice and ice cream, etc.,’’? which you think upset you? 
(on back of sheet.) 


Describe attacks in detail 


If there are any foods that you dislike write ‘‘dislike’’ after them, and also write 


the reason why. 


Finally, please read this sheet again, and review your answers very carefully and be 
sure you have explained them all in detail, since this is important in helping us to find all 
the causes of your allergy. 


IN aa oe oe Se iat ae Nee eee ee Date. .sJot tee ee eee 
Foods Foods Foods Foods 
Walnut Celery Coconut Chicken 
Pecan Parsnip Date Pork 
Hickory Carrot Pineapple Ham 
Butternut Dill Hazelnut Bacon 
Swiss chard Sweet potato Filbert Lamb 
Beet Yam Chestnut Mutton 
Spinach Tomato Pistachio Duck 
Radish Irish potato Currant Goose 
Turnip Egg plant Gooseberry Turkey 
Cabbage Green pepper Huckleberry Other fowl 
Cauliflower Red pepper Blueberry — Shad 
Brussels sprouts Ground cherry Cranberry Shad roe 
Broccoli Pimento Olive — Bass 
Kale | Pumpkin Olive oil Chub 
Turnip salad Squash Wesson oil Pike 
Kohl-rabi Cantaloupe Mazola oil Herring 
Watercress Cucumber Tea Salmon’ 
Rutabaga Watermelon Coffee Tuna 
Mustard Muskmelon Beer Perch 
Blackberry Honey dew Wines (specify) Croker 
Strawberry Casaba Distilled beverages Codfish 
Raspberry Pickles (specify ) Trout 
saa Lettuce Soft drinks (specify) Butterfish 

lerry Artichoke Coca-Cola Mackerel 
<a Se Endive Yeast Sardine 
_ ae" Salsify Maple syrup Anchovy 
Peach Oyster plant Maple sugar Caviar 
ee Chickory Molasses — Spot 
Bie aa W heat Sorghum Swordfish 
pan at ea oe oe Cinnamon Sole 

arley Nutmeg Lobster 

ee 5 an Oat (Oatmeal) Vanilla Crab 

( Ly an > Sag . 
=A He Gch ais ae Pike. Mushroom Shrimp 

f ny ) lapioca Clam 
Boston bean O -apri 
ie nion aprika Ovster 
String bean Garlie Salta 


Beef 


Scallops 
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Foods Foods Foods Foods 

Snap bean Asparagus Veal Chewing gum 
Lentil Leeks Liver Chewing tobacco 
Peanut Chive Milk Medicines (specify) 
Honey Banana Cream Hog lard , 
Lemon ringer (-ale) Butter Crisco 

Orange ; Apple Cheese (specify ) Snowdrift 
Grapefruit Pear Oleomargarine Other shortening 
Grape (Raisin) Buckwheat Eggs Any other 

Okra (Gumbo) Rhubarb Beverage, food 
Cocoa, chocolate Mulberry Drug, ete. 
Parsley Fig - 


Idiosyncrasy List II 
Paral r Tam VTi eee cath See ee a ee De (ose e eee ee awe ia ee 


Very many persons find that at one time or another in their lives they have certain 
symptoms following contact with certain extraneous substances. Often they find that these 
substances continue to cause trouble every time. Sometimes they cease to cause trouble after 
a few years, or they may cause trouble at certain times but not at others. Please record 
below any substances which you have found to cause symptoms mentioned below. Some of the 
more common causes mentioned by other patients are listed in parentheses for your aid. De- 
seribe in detail how they affect or affected you. Write down whether they no longer trouble 
you. If so, how long did they bother you? Please make your answers very explicit. Describe 
any other symptoms that you can attribute to some particular substance with which you come 
in contact. If you suspect certain things but cannot be sure, describe them and indicate 
that you just suspect them, and tell why you do. 

Sneezing Attacks (Sneeze several times in succession): Stuffy nose: Coughing: Asthma. 

(House dust — Hay Tobacco smoke — Coal gas — Weeds — Grasses — Playing golf 











in springtime — Flowers On arising from bed — Soap flakes Soaps — Shaving 
soap — Washing powder — Face powder — Cosmetics — In crowds — At movies — In 
church — Wheat flour — Feathers — Flaxseed — Paints — Varnishes — Frying food — 
Wind — Heat — Strong light — Threshing grain — Smoke — Cats, dogs and other 


domestic animals, etc.) 

Itching, Hives, Rash, Eczema: Swelling of eyes, lips, ete. 
(Wheat flour — Rice powder — Corn shucks or stalks — Corn fodder — Straw — Hay — 
Oats — Grasses — Weeds — Grape Vines — Fuzzy vines — Peach skin — Vegetable 
skins — Snow-on-Mountain — Soaps and soap powders — Cosmetics — Salves and oint- 
ments — Face powders After bathing — Wool — Rabbit hair — Silk, rayon — Winter 
underwear, etc.) 

Any other symptoms. (State causes—use other side of sheet for this and for above answers 
if necessary. The more details you give the more it will help to find all the causes of 
your trouble.) 





Physical Allergy and Rheumatism Questionnaire 


EPRI IN CIN ie sie ee EES Sweaty oe ae Be ees 1) 5 Ce eer Soe 2 ee 


(In answering these questions, use back of sheet if you need more space. Use the reference 
numbers at beginning of questions, on back of sheet.) 

1. Do you prefer hot wheather or cold weather (summer or winter) ? 

Why? 

How do real hot summer days affect your activities? 

Do you perspire readily or profusely? ; | 

Do you take cold showers or plunges? Do you enjoy them? 

Do you prefer warm or hot baths to cold tubs? 

Which makes you feel better (or worse) afterwards? (Give details. ) 

5. Do you have or have you had rheumatism? _ If so, in what joints? 

6. How do the following factors affect your rheumatism? 


A. Damp weather. 

B. Thunder storms. 

©. Sudden temperature changes. 

D, Cold weather 

E. Hot weather. 

F. Cloudy days. 

+. Foods (name them and how they affect you). 
H. Indigestion. 

I. Constipation. 

J. Infections (head colds, etc.). 

K, Alcoholic beverages. 

L. Sweets (candies, carbohydrates ). 


co bo 
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7. Do you enjoy physical exercise? What exercises do you take regularly? 
If you don’t exercise regularly, why not? ; 
8. Are you bothered with cold, blue hands and feet especially in cold weather? 


Deseribe. 
9. Do your hands or feet ‘* go to sleep’’ frequently? 
Describe circumstances under which this occurs. : 


Do vou awaken in the night with hands tingling or ‘¢asleep’’? 
Give details. es . Rte, 
10. Are you or have you been subject to fainting attacks or attacks of dizziness? 
Describe. 
11. Are you susceptible to head colds? How many do you have per year? nee 
12. What things are likely to cause colds in your particular case? (Such as drafts, chilling, 
movies, dust, overheating, dry air, other persons with colds, ete.) 
12. If you have asthma, hay fever, sneezing attacks, hives, urticaria, migraine, sick head- 
aches, eczema, state how any of the following conditions affect them? (Under- 
line the preceding symptoms from which you suffer. ) 


Heavy exercise Getting overheated Heat Worry 
Drafts Wind Cold Excitement 
Chilling Sunlight Effort 


14. What other situations bring on these attacks? 


Migraine Questionnaire 
SUING 2x. oo eh nee = = AGdresiaes2 = 2262 aoe ae Occupation: -222e-= 
(Use reverse of sheet if you require more space for answers.) 


Which of your relatives had migraine or sick headaches? (Answer yes or no, and give 
number if more than one.) 


Mother. iM ise Mothers mothers |.) -2 === Mothers: fathers. | s2=22=s== 
BavUICr =. Valeo se == Fathers another ee Fathents mothers 2 
Brothers 7, “We=2s2-26 Matern earnhs = mee ee oa Maternaliuncles, ~~ \,2===222= 
Sisters Ma. eee Paternal aunts: | saeeessee a eternal wiCles) a) Meee eae 
(olliclr ex! Ae Maternal ousing. 9 eoas--== Paternal eousine | =) 2 


Great-grandparents (state which and whether on mother’s side or father’s side). 


Which of your relatives have suffered at any time from any of the following diseases? 
(Designate relationship, number suffering, and disease; for example: Maternal, 
2 aunts asthma, 1 uncle hay fever, grandmother eczema. ) 

Diseases: Asthma — Hay fever — Hives — Eczema — Epilepsy — Food idiosyncrasy. 

Children 


Husband or wife 


Maternal 


Paternal 


Regarding your own attacks of headache: 


Are or were your headaches right-sided____-_---__-__ let tspudede Sey eee both 
Are or were they usually one sided-~_+-_--_~~- or bilateral 


Were they sometimes one sided 


In what part of the head do they usually localize (front, side, back, top) 


Deseribe their character 


, 
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Have you experienced temporary weakness or paralysis of any muscles during attacks? 
Describe 


Have you, noticed or has anyone noticed that you have during your attacks, flushing, or 
paleness, or sweating of one side of your face? (As a rule these symptoms come at the be- 
ginning of an attack, occasionally later.) Name symptoms, time and relationship to attack, 
whether they accompany all attacks, or only sometimes, and give whatever details you think 
might be of importance. State which side is affected. 


Do the arteries in your temples get hard, cordlike, early in an attack?____---------------. 


Prt MeN SING) oes eo es peers an Se he St el ee eh eee 


Do you have or have you ever had any symptoms by which you can know that an attack is 
soon going to develop? (Constipation, indigestion, frequent urination, blurring of vision, spots 
before eyes, flashes of light in eyes, craving for sweets, bad breath, canker sores, hives, dizzi- 
fiesy am @yes,- Cle.) 22. 25552 225-8. 2-2 3 2 sn se = 5 a es ares 


ITN clea eee ee Pe, EE we ek ee Se Ee ee Fe Se Oe Se eee ae 


If you experience, or have ever experienced eye symptoms before or during an attack, please 
describe in detail (blurring, spots, flashes of light, double vision, blindness, one-sided blind- 


ness, temporary paralysis of eye muscles, etc.) -~-~----------------------------- = 905 -o 9-5 


State which eye is more often affected; whether sometimes one and sometimes the other; 


3] , “vj airme : set of or during attacks? 
Do you suffer any mental confusion or memory impairment at onset t ge 


2 Se ee ees WpAer iG fe oo re ee cate ge eS 8 
P 7 r , ¢ qelks @ We nes Gra 8 i et a a are 

As a rule, roughly, how often do or did your atta Iesncoiiete 23 eee 

How long would they Jast?-~---2--- --—-=--— ----=—-— <-- s nnn nnn nnn 


. avenge KiPhOrte same day of the 
Is there any regularity to their occurrence such as, always (or often) the same day ¢ 


ra » eee SR Sear 
week—or every ten days, or two weeks or monte .oso—— oe 


i 1 om nonr-recularity, describe it in detail and give any reasons you 
If there is any regularity or near-regularity, describe it g 


way suspect as cause therefor--- eins a 


156 ALLERGIC DIAGNOSIS 


What percentage of them, roughly, were accompanied or followed by nausea ?____---------- 
What percentage by vomiting ?_---------------------------~----------------=-------===- 
What percentage by diarrhea?___-----------------------------=------------------------ 


ern Baie ee au ee S poe % 
Do you or have you had attacks of indigestion (nausea, vomiting, pain, diarrhea) similar t 
that which you have with your headaches, but which occur without the headaches?_---------- 


How: often 9.2 = 26 te a ee ee ee 
; ; i TT Eee Be et te ee 
Dovyou thinkethey might be die, tor the same causet 22-29. = ee 


If not, to what do you attribute them?=.------~-------s--_-=-+_-----£=-=-<---45- === 


- ees ; 4 Pe sat ae ee 
Did you suffer from repeated attacks of nausea and vomiting (often called ‘‘acidosis’’) in 


Clana Ws Yoyo (a lh Pa oe ee DG@SGit G2 see Pa ra ee a ee 
Have you had your eyes tested for glasses?____-__- Do glasses help your headaches?_-_-~-_-- 
Descvibet 225-5 soe a ee Aa a a 
Do your kidneys become unusually active early or late in an attack?__________--__.__---~____ 
State which 2.0 stereos 5 What of the following will bring on attacks? 

Candy eee en tae PPArchese oe! he tee Seqtood ss === eee Mente. .-o a ee 
What hes igivencvoucrrestert reliant 3 2. ae oe i ee ee ee 


Supplementary Discussions 


One would feel that with the preliminary anamnesis as comprehensive as 
it has been described there would be little left for the patient to tell in subse- 
quent discussions. It is surprising to observe how much additional information 
the patient can often furnish after completion of the sensitization studies, after 
he has been apprised of the foods and other allergens to which he has reacted. 
The diagnostic allergic study having been completed, the examiner should re- 
view with the patient the results of the skin tests and other diagnostic measures. 


Let us say that the patient has not mentioned chocolate in his previous ex- 
perience nor has he indicated it as causing trouble or as suspicious in the ques- 
tionnaire. He is found positive by skin test. It is surprising how often under 
these circumstances one will recall specifie instances in whieh he had trouble 
probably due to chocolate. 

The intensity of the skin reaction is not an indication. One may give a 
four plus reaction to a food which has never caused trouble and which on subse- 
quent trial is found to be harmless. A borderline or plus minus reaetion to 
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another food may be found to indicate true allergy. The patient’s recollection, 
stimulated by the observation of the borderline reaction, may remind ‘him of 
previous trouble. A frequent reaction in which this is the case is that to 
pyrethrum. A strongly positive pyrethrum reaction almost always indicates true 
sensitization. But, with a low-grade or borderline reaction, the examiner may 
be uncertain as to how completely the patient should avoid insect powders and 
sprays. Questioning usually gives the desired information. The matter of in- 
sect powders and sprays being brought to his attention, the patient will often 
state that he tends to sneeze or wheeze when insect sprays are used. The exam- 
iner is then in a position to rate the significance of the low-grade reaction. In 
this way the follow-up discussion enables the examiner to preseribe a more truly 
appropriate diet and the avoidance of more nearly the correct inhalant or other 
allergens. 


In Ahis follow-up discussion, the patient’s observations should be recorded 
on the skin test record or elsewhere, for future reference. 

Follow-up.—Even after completion of the supplementary discussion the 
history is not completed. The patient returns home or to his work with much 
new information, most of which is correct, some of which may be inaccurate, 
due to the limitations of the methods of study. He is now deeply interested 
in his problem and will be in a position more intelligently to observe his response 
to contact with potentially allergenic substances. He will be in a better position 
to do so if he has a fairly general understanding of the subject and what the 
physician is endeavoring to accomplish. This, he may obtain from one of the 
allergy manuals written primarily for the patient such as those by Feinberg 
(1934) and by Vaughan (1931), or, if his interest is deeper, from one of the 
more comprehensive monographs. Vaughan’s Primer of Allergy (1939) has 
been written expressly for this purpose, and as a companion piece for the present 
volume. 


At each return visit he may have some new, interesting bit of information 
from his more recent experiences. Each of these should be noted by the 
physician in his record of the case. 

Records.—I*or the student of allergy, patients’ records must be compre- 
hensive. No two allergic cases are exactly alike in their symptom grouping, their 
sensitizations, and their response to treatment. It is only by keeping eareful 
records that the physician can be of greatest service to his patient. These are 
usually persons who, due to chronicity of the disease, must remain in touch with 
the doctor over a period of years. It is his duty to keep a complete record in his 
files of all of the patient’s allergic experiences during the period of observation 
and treatment. ae 

It is in this way that the physician will add to our knowledge of the clinical 
manifestations, as they change from year to year, with new sensitizations taking 
the place of old, with some of the old ones persisting, with new manifestations 
cropping up, and possibly later with the opportunity for studying the transmis- 
sion of the disease to the offspring. 





CHAPTER XVIII 
CONFIRMATORY STUDIES 


The old adage, ‘‘all that wheezes is not asthma,’’ is correct. A patient 
having presented himself for study and having given a more or less characteristic 
history, it is important to establish unequivocally the allergic nature of the 
illness. One must also recognize other nonallergic pathology. 

The need for thoroughness.—Pulmonary malignancy is at times accom- 
panied by symptoms indistinguishable from true bronchial asthma. A man of 
middle age gave a history of having had asthma for only two months, which re- 
sponded promptly to treatment with ephedrin or adrenalin. Symptoms were 
chiefly nocturnal. He was found strongly positive to ragweed. We thus had a 
patient with asthma, who gained relief with the customary treatment, and who 
gave positive skin reactions. However, there were no skin reactions that could 
be correlated with the symptomatology, since his asthma developed in mid- 
winter. Feeling that there was some additional unrecognized factor, we x-rayed 
his chest, discovering a bronchogenic sarcoma. 

In this case the man had true asthma as does a person at times with a 
foreign body in the bronchus. In accordance with the writer’s theory of the 
mechanism of allergy, we may say that the asthmatic response was manifested 
as an ineffectual effort to remove a foreign or exogenous etiologic agent. 

Asthma may be mimicked by malignancy, foreign body, emphysema, bron- 
chitis, cardiac decompensation. All hay fever or hyperesthetie rhinitis is not 
necessarily dependent upon an exogenous allergen. Sinus infection is a frequent 
factor. I have seen the extraction of an infected upper incisor tooth entirely 
relieve a chronic vasomotor rhinitis. 

Not only do allergic gastrointestinal symptoms often resemble those of or- 
ganic pathology, but conversely, organie pathology may be present with food 
allergy. Malignancy, ulcer, cholecystitis, appendicitis, Hodgkin’s disease, ete., 
should be recognized when present. 

Chronic or recurrent headache is not necessarily migraine nor is it neces- 
sarily due to allergy... Hypertension, threatened uremia, brain tumor, recurrent 
exposure to carbon monoxide, sinus infection, cervieal arthritis are some examples 
of other possible causes. 

These examples should suffice to show that one should not take it for 
granted that a case is primarily allergic. Confirmatory studies should be made. 
Even when confirmation is found, search should be made for associated non- 
allergic factors. 

A time-saving questionnaire.—To this end much more should be sought out 
in the patient’s history. Since as much time as possible is devoted to diseussion 
of the patient’s allergic history, a simplified method for obtaining the remainder 
of the history is desirable. The writer has developed a questionnaire whieh is 
filled out by the patient at his leisure. The examiner later peruses the question- 
naire, picking out positive replies, discussing them in greater detail with the 
patient when necessary, 
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Medical History 


Ute pS ee Se ee Ree a TENCO Nah’ z) 1 ee A Ae A Dat cae ee 


2 re gel Bll Qe one ee aa) a re cee 


Note: The following questionnaire is supplementary to the history of your present illness 
and its purpose is to bring out any additional facts which may have a possible bearing on 
your illness. Your replies should be detailed enough so that they present an accurate picture 
of your illness. Where your answer is ‘‘yes,’’ go into as much detail as you think necessary 
using the reverse side of the sheet if necessary. Where your answer is ‘‘no,’’ write No? 
A dash or a blank space, or a check always leaves the reviewer in some doubt as to its exact 
significance, while ‘‘no’’ allows no uncertainty, 


Family history: Weight 
Is your father living? = ~~ ------ What is the most you have ever 
: eio 9 
If so, how old is he? = ~= | =---+-- Weed tM te ee ee” eh eee 
From what chronie illness or ill- When ?_____ What do you weigh now? —_--_- 
nesses is he suffering? Are you gaining, losing or holding 
sses : 4 Pee eee ae ey = 
a oO Weight). hess 52S 8S See Seo 
; How much? —-_----- ver how g 
If dead, from what did he die?_----------- DROS oe Over how long a 
period of time have you been los- 
7 Cle Van ee eee < Fes 
See ses ing or gaining? ae) Sad el ee en 
f ~ +171 9 ae ‘ 
Mother living?__---- Age: <2 at heceaene 
‘ y 
What illnesses? __-~---------------------- What of the following diseases have you had: 
At what age did she die? = 2  ---+--- (Give dates and state how long you were 
ill.) 
Natitecot lash winess i). 2-3 ce ee Aaatige: fae wt oo eee ees 
How many brothers have you living? ~----- ECP «ie, Seen Peat mt lean 
How many have died? = 2 ~— ------ hGdkennit eee RA i ot eee 
How many sisters living? = = =) ------ Wihcoonig.cously <2. icine sae Soe 
Dead? eye a ee eae Grarletecever sates eae ee ne 
Is there any tuberculosis in your Tatas 
iqyakyeh, pe | et Smallpox ------------------------------- 
How many cases? ——s—s Diphtheria -2--.------------------------- 
Did you live with them? = = = ------ lafluenaa. (erippe) o2.2--— 2-45-46 
For how long? OTISTHTIS) = ee oS eee 
0 ndkee eo See 
‘ Tj 7, . 7 ay 
Any relatives with Cancerts ) 4 . === St. Vitus’ dance__--------------------=---- 
ree wee ay a ae Inflammatory rheumatism --~---~---------- 
. . . . . > “] 9) 4) ee ee, oe SS 
Nephritis (Bright’s Disease) = ------ Pleurisy 9 2s22-.0--2--- 2 = 
. > = ee A we 
Rieumatism === Heart trouble ------ Pneumonia —~--------~-------------- 
Apoplexy------ Epilepsy (fits) ------ Malaria) {41222 a2222-=2--]-5=—— ==> 
Nervous troubles 2 Insanity _----- Did you have chills with malaria ?. —-3=— 
Mental troubles Arthritis .-.--- How often did they come?----------- 
Which relatives of yours have had Typhoid fever --------------------------- 
asthma (name relationship wheth- TySucitade o7 blsodn atoule) lee ec len wenn 
er aunts, uncles, brothers, sisters, rie os 
etc.) ? Syphilis =-.---+--+--+-------==--------— 
te DR ASS I Se Se ae ee Gonorrhea) --.-=----------~-=---------=-- 
What other diseases have you had in the 
Hay fever ----_------------------------- 
ah past?  <..--.---s----+=--=—s5-=---=-- 
Wieremd, aco -co- ose nase ee eee Se === 
Ce ee eet ease! 
Wettlerash —.=---.-..-------------------- Via oo ee 3 
What operations have you had and when?_- 
lirtiearin 2.2.2 .2---<a—-s=+-----=-=-=--==-- 
Migraine (sick headaches) ---------------- = 
What relatives have had high blood 2 2 2 29 ~~~~~~~~~~ a ee es 


pressure Pe Boe ee atkekes, | eee stsS—<ses—=-+3=~- 


Low blood pressure? ~--------- Ss OPS ere : ONS Pee ee ee e* a 
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Narioe te Ao = en eet eee 


Marital history: 
How long have you been married? 


Is your (husband, wife) in good health? ---- 


Age? 
How many children have you living? 
What are. their apes?-_--_---=--- -=— 
Are they in good health? if not, state 
nature of 


How many children have you lost? 


From what did they die? 


Have there been any miscarriages? 


How many?_----- Did they occur be- 
fore the birth of other children, 


afterwards or in between? 


Cardiovascular history: 
Do you get winded easily? 


On climbing stairs? 


On walking uphill? 

Are you bothered by attacks of short- 
ness of breath when sitting quiet- 
ly? 

Are you bothered by palpitation or 
fluttering of the heart? 

Is this more pronounced when exer- 
cising? 

Does it occur when you are sitting 
still? 


Will nervousness bring on palpitation? 
Do you have any pains in or around 


whe hoartiosn = Deseribe them 


What makes them worse? 


‘ 


Do your feet or ankles ever swell to- 
ward evening? 


Have you ever had varicose veins? 


his -- eee eee we Se TS 


Respiratory history: 

Do you catch cold frequently? 

How many colds do you have each 
year ?- 

Are you subject to nose bleed? 


Do you have much catarrh in the back 
of the nose? 


Do you have to clear your nose and 
throat frequently? 


Have you ever been a mouth breather? 


Have you ever had any sinus trouble? 


Have you ever had to have any special 
examination or treatment by a 
nose and throat specialist? 


Remarks: 


Have you ever had your sinuses 
x-rayed? 

Do you suffer frequently from sore 
throat? 


Have attacks of hoarseness? 

Lose your voice, laryngitis? 

Have you had your tonsils removed? 
Do you have any chronic cough? 


Have you had in the past? 


Have you raised sputum over any long 
period of time? 


Have you coughed up any blood? 
Have you been bothered by pains in 


the =Ghesht= 


#—-—------—-—-— — ~~ 


Would coughing or make 
them worse? 


What have you found gave best relief 


breathing 


from pain? 


Have you had asthma? 

Croup? 

Bronchitis? 

Night sweats (wake up with a drench- 
ing sweat) ? 

Hay fever? 

Have you ever lived or worked with 


any one, so far as you know, who 
has had tuberculosis? 
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Enterologic history: 

Are you bothered by fever blisters or 
cold sores on the lips? 

Do you have attacks of sore mouth, 
canker sores, ulcers in the mouth? 


Are you bothered by sore gums? 


Do you have pyorrhea? 
Have you been bothered by bleeding 


from the gums? 
Are your teeth in poor condition? 


Have you had abscessed teeth? 
How many? 

Have they been removed? 
When were your teeth last x-rayed? 
Mow, is, your appetite? —.--. 2 3_ = 


Are you bothered at all by indiges- 
tion? 


Distress after meals? *: 


Nausea? 


Does it come before or after meals? ------ 


How long before or after? 


Vomiting? nen 


after meals? 


How long before or after? ---------- 


Before or 


Have you ever vomited any blood? 
Are you troubled by gas on the stom- 


Chine owe aly 2 ok ee a ee 


Do you belch gas? 

When (before or after meals) 
How long before or after? 
Pass gas by rectum? 


When? 
Are you bothered by attacks of ab- 
dominal distention? 


Fullness after meals? 


Heartburn? 


Do you have any pains in the ab- 
domen? 

3efore or after meals? ~----------- 

How long before or after? ~-------- 

How often does the pain come?___- 

In what part of the abdomen is it 


located? 


Does food relieve the pain or nausea? 
Does milk relieve? 


Does soda relieve? 
Do you have any symptoms when 
your stomach is empty? 


Any symptoms at night? 
What? 


When? 


WihattecivesdsTellet tn. ee =_=—ee eee 


Are you bothered by attacks of 
cramps? 
Coligd === Griping pains? 


Are you subject to diarrhea? 
Do the bowels move daily? 
If not, how often? 


How often do you take laxatives? 


What? 
Have you ever been jaundiced (skin 
yellow) ? 


Eyes yellow? 


Have you ever had hemorrhoids or 
piles? 

Have you ever noted any blood in the 
bowel movement? 

That the stools were pitch black or 
tarry? 


White or clay colored? 

Any mucus or stringy material in the 
stools? 

When? 

Have you been bothered by itching of 


the rectum y.<--=-— How much?__ 
Have you ever had a rupture or 
hernia? 
Have you ever had attacks of acute 


indigestion? 
Deseribe them ~-------------------- 


Have you ever been ‘‘diagnosed ap- 
pendicitic’’? 


Acute or chronic? 
Have you ever had the stomach and 
intestines x- rayed? 


What was found? —- 
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IND ep eRe ek ee ae ek ee 


Neuropsychiatric history: 

Do you sleep well? 

How many hours a night on the aver- 
age? 

Are you of particularly nervous dis- 
position or temperament? 


Are you unusually irritable? 


Do you worry unusually, especially 
over small things? 

Have you been bothered by dizzy 
spells? 


fainting spells? 


Do you have headaches: if so, 


often do they come? 


How long do they last? 


What do you do to relieve them? 


Are they associated with nausea or 


vomiting? 


With spots before the eyes? 
Have any of your relatives been both- 
ered by similar types of head- 


aches? 


Are you or have you been bothered by 


pain in the back, legs, arms, bones, 
joints, muscles? 


Where? 


What is its character, sharp or dull? 


Throbbing ?_-__-_-_- Piercing? 
Steady? - 

How often does it come? ~-------~~- 
What do you do to relieve it? _-_-_- 
How long: does*it last? 22s2-55 ee 


Have you ever been paralyzed. or lost 
the use of any of your muscles? 


Have you been bothered by numbness 
or tingling of any part of the 
body? 


Pins and needles sensation ? 


When? 
Spasms or convulsions when you were 
a child? 


Twitching of muscles? 


Where? 
Do you have any trouble walking at 
night in the dark when you cannot 
see where you are going? 

you tend to stumble more than 
other people at night? 


Do 


Is your memory satisfactory? 

Can you smell things, detect odors, as 
well as other people? 

Have you noticed any abnormality 
with regard to your ability to 
taste things? 


Have you any weakness of any special 


muscles ? 
Have you ever had any difficulty swal- 
lowing? 


Orthopedic history: 


Have you been bothered by rheuma- 
tism? 


Where? 


Over how long a period of time did 


you have rheumatism? 
Have you any 


deformities that you 


of? 
Have you ever had any serious injury 


know 


such as broken bones? 
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Name 


Renal and urologic: 


Do you have to get up at night to 
pass water? 


How many times? 


How long have you been doing this? 


During the day about how many times 
do you urinate? 

Have you ever had 
trouble’??? 


any ‘‘ bladder 


: q’ . : 
Burning on urination? 


Frequent urination? 


Slowiess an <startimge?~ = 9 © © 9 ~s. e 


PMpoiite we) © Ole ee Lee 
Has there ever been a time when you 

could not pass urine? = =  ------ 
Or when you could not hold it? = = ------ 
Have you ever been catheterized? = ------ 
Have you ever noticed any blood in 

(ie ubebaey See 
Has there ever been any pus in the 

eee)” el ek Bree ee 


Have you ever been bothered to any 
appreciable extent by pain in the 
the bladder, or kidneys or genital 
organs? 

Have you ever passed any gravel or 


Sainelnrbiemilinee = ass ee eee 


Have you ever had kidney colic? 
Do your eyelids puff up night or 
PAOSIND ID, ete wee a a ee ease 


How long has this been the case ?_--------- 


Otologic history: 


Can you hear as well as formerly? = ------ 
Ever been bothered by earache? = -~---- 
Ever had running or discharging 


he Whisk eal tee. + = ee a 


Are you bothered by ringing of the 
ears? 


How long duration? ~_-------------------- 


What traatnient?: 2. .msnsn2 eee aes - == 


Ophthalmologic history: 
Do you wear glasses? 


Constantly ? 


For near vision only? 
When did you last have your eyes ex- 


amined ? 


Do your glasses seem to fit you? 


Can you see as well as formerly? 

Have you been bothered at all by 
failing vision? : 

Have you been bothered by sore eye, 
inflamed eye, pink eye, conjune- 


LR AGC PY aie as Ee Lae RD eae a ey ee! 
Do you have any pain or aching in the 
eye? 


Does light bother your eyes? 
Have you seen double for any long 
period of time? 


Blurred vision? 


Dermatologic history: 
Have you had anv skin eruption in 
the past? 


Eezema? 


Hives? 


Nettlerash? 


Poison ivy or poison oak? 


Licino ot thes skin? , 0) 0 ee tose 


Itching around the rectum? 


Dandruff ? 


Falling out of the hair? 
Boils? 


Uleers? 


Any other skin trouble? = — ------ 
Deseribe it: 
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INGO te re a eer 
Gynecologic History 
How old were you when your periods began? 2s w= - === ------ 
Have. they.always been.regular? = © = 7 ee re 
Ifvnot~ destribeirrepularity <2 2c ost ee ae Pee ee ee hac leg eel RST 
How manysdays do they usually Jast?- (2° *>" "8 9) © 5 ee eee 
Ars they vprefuse.or scanty? %. a ee eee 
Do: you have much pain with your periodst | 97) we) a) 9 ee ee 
Wihentis: the, paint most sévere? <2 sank esas 5 oa ee ee Se ee ee 
Doésthe blood’ clott) 9 ae SN Oe ie Se ee 
Have you had any bleeding between periods? = j= soit 
DGSCTID D> Sis Stee ght et See ws eg ee ee ee ee ae 
When, wdasvour last) period #. so 2 2223 o Ee A ee oe a pe ee, ee 
Are you bothered with mental depression before or during your periods? _-------- 
WIth Mashing Re > a Ne ee Oe ee ee ee 
SVB amzieuyy eT! Bee ae oe ee ee 
Satpitetion.) 0 8 BO ee ee NS Oo) eee ee 
What other unusual symptoms accompany your periods? ______________--__________________ 


Have you ever had any miscarriages? 


Are you or have you been bothered with leucorrhea? 


Have you ever noticed any lumps in the breasts? 


DIGROUR G4 ate, tone pala Src A Sega ee ee ee ee oe ee 


Any pain in the breasts? 


When? 
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1 EST aS aS eee BOO TGR Steet B ete eee en opie ee a ge see, 

Work: 

Saviors: wadtins WMeneriinmecuparion f.0.A5 SO re ew ee 

What are the conditions of your work: 
MGnIOCOM GUS) su eae ‘Daylight or artificial light-_____ Good or poor light__-___ 
Demperous > 2-52. .2+ Are you chiefly seated, standing or walking______________ 
(vehi Wegvunaley tees Lass Hours per day at work_-_hr.; Indoors--_hr.; Outdoors——_hr. 
IDustyS = Fe =e Hie epoca st Orelinelt i Sasa eee oe 
elle ap eee a Remarks concerning any of these answers, or concerning 
BVOREY 9 ©. ty esses WOUr WOE Kein’ PONeT al 22 ee a At web ee te ee reli a 
(ETO CLCC mememre ee ete Re ee ee ee ee ee ee Ae ee ee 
Sennlegcnicpeetteee See Ol dasa aes See eee ee et eos Wee oe ee ee 


How often have you changed your work and why? 


Home: 


What are your home conditions? 


Room with others 

Home noisy 

Crowded 

Town or country 

Time to yourself 
Daily routine: 

Arise at 

Breakfast at 

Leave for work at 

Start ee at 

Lunch period from 

to 
Leave work at 
Dinner at 


tetire at 


ey.) F 


ee a 


How is» your home heated 2-2 -2-2-.-22--------.-— 
Teithore. ? Temi ve Mehon ue see eae ee 
How many hours do you sleep j= ~— -------- 
Do you sleep with windows open = -------- 
Is your sleep restful 2 === == === 
Are you disturbed by children or others = -------- 
Diet: 

How many meals do you eat daily ----------------- 
What do you eat between meals ----~------------- 
Are your meals’regular® 220 ww etna 


How long do you take to eat: 


breaktast. | 226-===<— min. 
luncheorwy 98) janasoe-==== 


ANNO es b> fee oe sass se 
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Meat... ii) eee cores psn eer POP. osase ¢, OR GS-e-. Per eee , green vegetables 
(spinach, cabbage, lettuce, turnip greens, ete) oc test Neras anes , potatoes (or rice, 
macaroni or cereal) ------ Peteegees , pie, cake or pastry------ Per Sos- fGen oe 
Per sseaes ; Salads Pera2—=—— i, CERO caimtores Perea How many slices of bread, 
or biscuits do you eat per meal?__-_____ Do you add much salt to your food?_-------- 
Do you like your food highly seasoned ?_~-~~~ How many pads of butter per day?------ 
Fried or greasy foods?__------ How many glasses of water do you drink with each 
ol) How many between meals?____-_-- Glasses of milk per day?-------- 
Cups of tea per day?_----- @olteeses. olouetiMohanelidsh oye — Aleoholie drinks--~-~-~-~ 
Reniarks «i. 222-8 ke See ee Se 28 se Pe ek ee ee eee 
Habits: How much tobacco do you use daily: Cigarettes__-~~- CLVAT SE mamweres Pipes awe 
chewing —_- ? Do you chew gum frequently?___-_-~- What regular exercise do you 
take In addition. to your werk? 2.2 2] oe ee a ee ee eee 
ee a ps ee A Sin ite Ne Aa a pe, Me How teu eu.tl were ne 
How much time do you devote per day or week to such exercise ?______________-_________ 
ec hg | ee ens ee eee Mine OEE ed Chee. wah Eee) lets 
Do you have a movement of the bowels daily without the use of drugs? ~----_~-______- 
Iimot, bow. often do you use laxatives 1 je =) ee Were Fa oe eee 


Kecreation: To what extent do you share in social, church, political, club or trade associa- 


LONG) eee 


What are your pleasures, recreations or interests?_._______________________...._____- 


Immunity: Have you been protected by vaccination againt the following diseases? (give 


dates) : small poxoos 2.2 ee LY pho0id.2 4 Jepeeebeoe Diphtheria 


CONFIRMATORY STUDIES 167 


A physical examination, as complete as in any other diagnostie study, 
should be made on each allergie subject with the possible exception of uncom- 
plicated pollinosis. Even here physical examination is desirable and should at 
least include the head and thorax, with x-rays of chest and sinuses when indi- 
cated. 

Routine laboratory studies, hemocytologic examination, urinalysis, blood 
Wassermann, temperature, pulse and respiration should always be recorded. 

The practice of allergy cannot be successfully divoreed from that of internal 
medicine. One is not treating a case of asthma, but a patient with asthma, and 
one must know all that can be learned of this patient. 

Confirmatory findings.—There are objective confirmatory findings con- 
cerning the allergic state. 

The patient with nasal allergy usually presents a typical allergic nasal 
mucosa, pale, pearly, rather boggy, and not infrequently with easily recognized 
mucous polyps of varying size. The rhinoscopie picture is quite different from 
that of nonallergic nasal or sinus infection, when the mucosa is usually reddened 
rather than pale. The finding of eosinophiles in the nasal secretion further 
confirms the diagnosis. In the absence of an acute reaction eosinophiles may be 
absent in the allergic nasal secretion, but if samples are obtained repeatedly they 
can usually be demonstrated at some time. 

When sputum is available it should be examined. The examination need not 
be extended to demonstration of Chareot-Leyden crystals or Cursechmann’s 
spirals, but a Wright stain should certainly be made in search for eosinophiles. 
A Gram stain should be made so that the examiner may know the general nature 
of the infecting bacteria and whether or not molds are present. Search should 
be made routinely for tubercle bacilli. 

Blood eosinophilia is confirmatory, although so variable that it is not a 
requisite finding. Lee 

Diagnostic program.—The writer has found it advantageous to outline in 
a Provisional Program, the confirmatory and diagnostic studies to be made in 
each case. In this way important or desirable studies are not overlooked. The 
following Provisional Program adequately suits our needs. Others would modify 
it in accordance with their requirements. 


Provisional Program 


iin ere eee ee eS Dat ee I ee eee eee re 
Chk Procedure Done By Chk Procedure Done By 
eee ATaeSIS & 9 9 9 | fees a= Se _.__. Phenolsulphonephthalein == ~--~ ---- 
_.__ Status praesens = ~~ ---- ---- ___._ Urea concentration = =  ---- ---- 
— Questionnaire Male = = = ---- ----— ---- Mosenthal (2 hourly) eree ees 52 
__-- Questionnaire Female = = ---- ----_ ---- 24 hour pains See 
_--— Questionnaire Allergy == ---- ---- _.___ Night collection = = — ---- ---- 
__._._ Questionnaire Headache = ---- ---- _._.. Blood sugar === === 
oe, ee p= Blood Naan. a ee 

____ Cheek list of foods = 3 } ---- ---- =. 42 Blood 22222443 2-2-2-=) — i =2==)===5 
____ Temp., Pulse, B.P. = = 8 ---- ---- ____ Sedimentation rate = ---- ---- 
——-- Graphic BP. 9 -e-- === => Malaria studies a 
_. Wassermamn go ~— ---=- =--=- ___. Erythrocyte diameters Ae) SSe- 
Hemocytologic base weees __.__ Bleeding time Bliss 

____ Kline, Kahn aya RE ___. Clotting time ces eae 
toutine urinalysis 52, ___. Clot retraction at at ate 


Dg hile hoy fn oe a ree Platelet count a ae 
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Provisional Program—(Continued) 


Ng Toy ee ee, ees 


Chk 


Procedure 
Ieterus Index 
Van den Bergh 
Bromsulphthalein 
Galactose 
Liver 
Sugar tolerance 


Gastrie analysis 
Biliary drainage 
Intestinal parasites 
Amebae 

Ameba complement fixation 
Vaginal smear 
Residual urine 
Oceult blood 

Feces 

Stool cultures 
Proctoscopic 
Prostatic massage 


Pelvie 


Done 


By 


Cutaneous ingestants and in- —----~ ---- 


halants 
Endermal inhalants 


Endermal ingestants 
Seafoods 

Trees 

Weeds and grasses 
Oidiomyein and trichophytin 
Stock molds, yeasts 
Intracutaneous bacteria 
Mpecial Creeeses= i553 
Prothrombin time 


atch, cloths, soaps 


Chk 


128.6 Se 
Procedure 
Orris, ursal, pyrethrum 


Feather 
Passive transfer 
Autogenous dusts 
Autogenous molds 
Ophthalmo 

Powder puff (nasal contact ) 
Nasal smear 

Sputum T.B., Gram, Wright 
Sputum Cult. Bact. Molds 
See Pathogen 
Pure cult. vaccines 
Anaerobic 

Vincent ’s gums 

Vital capacity 
Electrocardiogram 

X-ray teeth 

X-ray sinuses, chest 

SRST AY sgh nes te ee 
Basal metabolism 
Lumbar puncture 

Visual fields 

Leucopenic indices 

Milk — egg — wheat 


Physical allergy 

Food diary A-B 

Vitamin studies 

Nails for sulphur 
Photograph 


Done By 


CHAPTER XIX 
SKIN TESTING 


Blackley first performed skin tests as a method of identifying substances 
causing allergic symptoms. Schloss, Smith, Cooke, Goodale and Walker popu- 
larized the method as an allergic diagnostic procedure. The skin test would ap- 
pear prima facie a simple procedure that any one could do correctly with no 
instruction or after reading the paragraph or two which usually accompany 
commercial test materials. It is by no means this simple. I have seen much 
skin testing by methods which failed to bring out the desired information. 
Nearly every allergist has developed his own technic, which differs more or less 
among them all. Criteria for the reading or interpretation of the reactions 
differ still more widely. I observed reactions in one nationally known allergy 
clinic, finding to my surprise that reactions which I would have termed one 
plus or two plus were being designated four plus; those that I would have desig- 
nated plus minus or borderline were one plus and two plus. This illustrates the 
desirability of a standard method of recording. However, up to the present time 
no satisfactory standard has been evolved. This has been due in part to the 
fact that allergen extracts are made by a variety of methods and the allergist 
interprets reactions in terms of his own experience with allergen extracts pre- 
pared in certain ways. 

What appears in this chapter is, therefore, not necessarily applicable in - 
all allergy clinies but deals with those methods which we have developed and 
found efficacious. 

Dermal vs. endermal.—There are two general test methods, the scratch 
or dermal and the intracutaneous or endermal. For several years there was 
considerable disagreement as to the relative advantages of the two, some claim- 
ing that only the intracutaneous test was of value, others preferring the scratch. 
Today the fields of usefulness of each are recognized. The scratch test is simpler 
and safer. The intracutaneous test is more sensitive and more dangerous when 
not properly used. Fatalities have been reported following endermal tests. So 
far as I have been able to determine from a study of the literature there have 
been two fatalities reported from scratch tests, one after testing with buckwheat 
and another with egg. There have been more from endermal testing. 

We have found a combination of the two methods more desirable. The 
serateh test is first applied. Studies are then repeated endermally. In this 
way the safety factor of the former and the greater sensitiveness of the latter 
are both utilized. Taking foods as an example, scratch tests are applied with 
those foods which are judged necessary. A positive dermal reaction gives the 
needed information and there is no necessity for subsequent endermal testing 
with that particular food. Some of the scratch tests which have been negative 
or borderline might show positive by the more sensitive endermal technic. We, 
therefore, remove from the endermal test set those foods which have been 
definitely positive by scratch, and repeat the tests with those which have been 
borderline or negative. I have never seen an endermal test applied in this way, 
after preliminary survey by the serateh method, which has produced a danger- 
ously severe reaction. 

Those who in the early days favoree ; 
belief that the serateh method was too crude, gave false negative reactions too 


1 the endermal technic, expressed their 
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frequently. The advocates of the scratch technie replied, calling attention to 
the dangers of the other method. We are indebted especially to Fineman for 
reconciling the two methods. Using known dilutions of test substances, he found 
that on an average the intracutaneous test is one hundred times more sensitive 
or reactive than the serateh. If the same concentration or dilution of the 
allergen extract were used, the endermal would have a tremendous advantage 
over the scratch since it is one hundred times stronger. However, in view of the 
early experiences with severe reactions, users of the endermal technic diluted 
their test material sufficiently to safeguard against untoward reactions. 

Different manufacturers prepare their extracts in different ways, there 
being no generally accepted standard. But for commercial preparation, pharma- 
ceutical supply houses have found it most important to prepare endermal ex- 
tracts sufficiently diluted to safeguard any physician, whether adequately trained 
in allergy or not. As a consequence, scratch test extracts are made up, let us say, 
in a dilution of 1/50. Endermal extracts are made up roughly in a dilution of 
1/5000. This is one hundred times more dilute than the seratch. This one 
hundred times dilution balances the one hundred times greater reactivity or 
sensitivity. If the extracts are used in these two dilutions, neither has an ad- 
vantage over the other. This is roughly the situation with many commercial 
extracts. 





Mao OF Terv eotr a > A - 
ons tee aay strong scratch reactions on the arm. <A total of nine very strong reac- 
soani bint a : tieth pollen extracts occurred simultaneously on this patient’s arm. The 
Aish peatreaese Are gi rae Nghe epee dat the desirability of performing this type of test on 
an e) y. ne event of constitutional reaction a tourniquet may applie : 

Bp aad ts Spey ‘ i é ay be applied above the 
site of local reaction. This could not be done on the back. vie 7 ‘ 


If one would utilize the recognized advantage of greater sensitivity in the 
endermal reaction, one should have an extract that is proportionately stronger 
than the scratch, ~. . 

Value of combined use.—'The problem may be solved as follows: As a 
rule we make up serateh material in a 1/50 dilution of the dried origina! 
bulk. Whatever the seratch coneentration may be, this is diluted ten tintes 
for Intracutaneous testing. If the latter is one hundred times more sensitive 
(given the same dilution) and is diluted ten times, it is still ten times more 
reactive. This we have found to be a safe dilution. In this way tate may 
utilize the greater sensitiveness, while protecting against untoward fonstioae 
by preliminary seratch tests. With certain allergens which are likely to eo 
very st rong Intracutaneous reactions, one may dilute twenty times instead af tex 
Here we still have an average five times greater sensitiveness This appli 9 
to substances such as cottonseed. flaxseed, horse dander and polled opie 
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oF \\ ith some test substances it is not necessary to do preliminary serateh 
"his applies to bacteria, yeast and molds. Others customarily eive so Se 
nounced scratch reactions when positive, that endermal testing Bee 
necessary. This applies especially to pollen extracts. With foods md nite 
inhalants the two series of tests are done. ) . 





Fig. 26.—The Savonarola chair, designed by a Florentine monk, which has no back and is 
especially appropriate for skin testing on the back, 


Scratch test technic—The writer once saw an asthmatie who had been 
tested with forty extracts in an area measuring one inch by three inches. The 
scratches were small and necessarily very close together. The examiner had 
reported that all reactions were negative. On the same day we repeated the 
tests with all scratches at least an inch apart. Several positive reactions were 
observed. Wherever possible, tests should be applied an inch or more apart. 
Reactions may be read with greater ease. There is less danger of a positive 
reaction spreading to adjoining test sites. A positive reaction too close to a 
nearby seratch or endermal test will influence the latter, tending to make it 
positive even though actually it is negative. This results in a false positive 
reaction. Even when tests are an inch apart, one occasionally sees a strongly 
positive reaction an inch or more in diameter which will influence neighboring 
test sites. Usually, one inch separation is sufficient. When a reaction does ap- 
pear so strong as to influence the neighboring sites, one should repeat the 
latter elsewhere, thus determining whether the reactions are true or false 
positives. One might routinely separate the tests by two inches, but since this 
occurs only oceasionally, one inch is a safe distance, provided the examiner 


realizes and controls the possibilities for error. 
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Size of scratch.—The preferred length of se ‘atch varies in different clinics. 
Thev should be uniform in each ease studied since the interpretation depends 
in part upon comparison of all reactions on one particular type of reactive 
skin. Some with dermographie tendency will show sheht whealing or 
erythema at every test site. Others will show none except with positive re- 
actions. A negative reaction on the first type of skin might be designated two 
or three plus on the second. Therefore, the significance of a reaction depends 
upon the general character of all reactions in the particular case. 

The shorter the scratch, the less will be the probability of sufficient al- 
lereen extract coming in contact with tissue cells. The test should not be too 
short. The longer the scratch the greater will be the nonspecific traumatic 
reaction. A scratch of approximately three-sixteenths inch serves very well. 





Fig. 27.—Testing table used by the author, designed on the principle of the Savonarola 
chair, with broad arm rests, thus facilitating skin testing either on the arm or back and with 
wing extensions for testing materials, patient’s record, ete. The height of the seat (32 inches) 
is that of a regular examining table, a convenient working height if the technician is standing. 
Foot rest makes the patient more comfortable. 


Character of the scratch.—The knife or needle should not be too sharp. 
The seratch should be more of a microscopic tear than a cut. The aim is to 
expose as many tissue cells to the extract as possible. A clean eut does not 
accomplish this as well as a slightly ragged one. Sharp cuts are more likely 
to draw blood. This should be avoided. For this reason we have discarded 
razor-sharp blades such as Bard-Parker. For a time we used the chalazion 
knife, recommended by Piness. This works satisfactorily and is of proper 
sharpness. We have since found that an ordinary needle accomplishes the 
purpose better and is less painful. An ordinary biologie teasing needle with 
bone handle serves adequately. Sewing needles may be used. Needles should 
be sterilized for each patient and may be kept sterile in quantity. 

The direction of the scratches is of little importance. As a rule, they are 
applied transversely. We prefer vertical scratches on both the arm and the 
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Ai back. The skin must be tensed by the thumb of the left hand as the needle 

is drawn in the opposite direction. When scratches are placed horizontally 

_~ in a vertical line, the left thumb must be moved for each serateh. With 
vertical scratches the left thumb need not be moved. 

. Location on the body.—Alexander and MeConnell have studied the re- 

activity of the skin of various areas. The skin of the back and abdomen is 


- 
+ 





Fig. 28.—Materials for scratch testing. The ordinary biologic teasing needle is preferred 
by the writer. Fresh sterile needles may be used for each patient. The needle is sharp 
enough but will not cut so deeply as to draw blood. The chalazion knife, first recommended by 

* Piness, serves adequately. Only the point is used. This is not kept so sharp that it will cut 
deeply and draw blood. Test material may be kept in a small bottle and removed with a 
platinum loop imbedded in the cork. This is transferred direct to the scratch site, after which 
the loop is passed through a flame and returned to the bottle. Wooden toothpicks do equally 
well. These are discarded after each application. 





Fig. 29.—Method of using chalazion knife. The point of the knife is used, not the 
sharpened cutting surface across the end. Three point tension on the skin, with traction away 


from the fingers, facilitates a clean cut. 
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more reactive to allergens and histamin than other parts of the integument. 
Next, in order of sensitiveness, they found the flexor surface of the arm, that 
of the forearm and the inner aspect of the thigh. 

For more delicate reactions the back is to be preferred. The writer cus- 
tomarily performs seratch and endermal food tests on the back (positively 
reacting serateh foods having been previously removed from the endermal 
board); also the seratehes with inhalants other than pollens. 

On the other hand, some test materials are likely to be highly reactive 
when positive. These are better done on the flexor surface of the arm and 
forearm. This apples especially to pollens and endermal inhalants. The 
advantage of the arm lies not only in its shehtly lessened reactivity but also 
in the fact if a very pronounced reaction occurs, sufficient to cause systemic 
symptoms, a tourniquet may be placed on the arm above the site of the reaction, 
thereby preventing absorption into the systemic circulation. 


FOREARM 
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Fig. 30.—Variations in the size of the skin reaction when applied to different parts of the 
body. Record of comparative sizes of duplicate scratch tests to one-fiftieth ragweed “extract 
applied to different areas, made by the writer in 1927. This previously unpublished chart 
confirms the more quantitative endermal series reported by Alexander and MeConnell (1930) 
The back and abdomen appear most responsive, the arms, thigh and forearm ‘less so. x ; 


The thigh is rarely used, because injections are somewhat more painful 
and because the skin is not quite as reactive. Oc ‘asionally, the abdomen must 
be used, particularly in eases of dermatitis where other available or desi rable 
areas are involved. 

Tn general the effort should be to do skin tests on normal skin. Al- 
lergically reacting skin (dermatitis, urticaria) should be avoided. THealed 
Scar tissue may react as well as normal skin. A man had been extensively 
burned, about half of his back being chiefly sear tissue. Serateh and endermal 
testing In normal skin areas and in the sear tissue showed similar types of 
reactions. 

. Single puncture method.—The puncture method has been recommended 
for dermal testing (Freeman, 1930). <A drop of test solution is placed on the 
skin. The needle point is passed through it, and, at rather a sharp angle 
into the epidermis. The needle may be solid or hollow. Positive reactions may 
be as pronounced as those following serateh. This is not reeommended Dacia 
It Is as paintul as the seratch and because reactions which are very low: grade 
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to scratch may be negative following needle puncture. Hollow needles should 
not be used. The difficulty of completely removing the test extract is obvious. 

Application of test substance.—Scratch test materials are customarily 
available either as dry powder or in solution. When the dry powder is used 
the following procedure is recommended: 

1. Make the necessary number of vertical scratches deseribed above. 
using an ordinary needle (sterile) in a suitable holder or a hypodermic needle 
attached to a syringe as holder. 
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i ‘ture or prick tests. A single 
Fig. 31.—Comparative reactions to scratch and _ single puncture ee Se eet vee Gen gle 
prick with, in this instance, a hollow hypodermic needle, gives as strongly pos 
; 
does a one-eighth inch scratch. 


2. Apply a drop of suitable fluid to each scratch. Solutions commonly 
used are N/10 NaOH, N/100 NaOH, and physiologic saline. ; 

3. Dip a flat-end toothpick into the powder, lifting out as much as siete bs 
held on the terminal one-eighth inch of the pick. Apply this to the drop cover- 
ine the seratch and rub it in thoroughly, making a paste. Bear in mind that 
the only area in which this will be active is along the scratch. [oo wide a 
ena, ee aed slightly moist with additions of the a er 
sary, using a toothpick for this purpose, until time to read the reaction 


neces 
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5. Use a fresh toothpick for each test. 

6. Apply a control test with the extracting fluid only. . 

When the scratch test extract is available in liquid form, the following 
procedure is recommended : 

1. Make the seratch as above. : iA 

2. Dip toothpick into the extract solution, transferring a small drop 
directly to the seratch. 





Fig. 32.—Both wheals and flares show equally well following scratch or prick testing. 
To avoid contamination from one solution to another a 


nonhollow needle should be used. 
Patients usually find this as painful as the scratch test. Scratch reactions, left; prick reactions, 
right. 


3. Replenish if necessary until time to read the reaction. 

4. Use fresh picks each time. 

). Apply control test. 

The following is satisfactory if one prefers to use commercial extracts in 
powder form while taking advantage of the ease of appleation of a solution. 
Most commercial dry powders are furnished in 25 or 50 meg. vials. 

1. Procure 3 or 5 ee. rubber stoppered vaccine vials. 

2. Pour 50 mg. of dry powder into the vial. Add 2 ec. of « 


glycerosaline 
solution’? (NaCl 4 em., elyeerin 46 em., distilled water 50 em. ), 
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3. Mix thoroughly. Not all of the powder will dissolve but the suspension 
need not be filtered. The material transferred to the skin serateh wil be both 
in solution and suspension. | 

4. Transfer may be accomplished with toothpicks as described above 
Another method is the use of solid stoppers into the smaller end of which 3 
twenty gauge rust-proof wire has been inserted, the free end bent to form 
a loop. When the vial is stoppered the loop dips into the extract. All that 
is necessary is to remove the stopper, touch the loop to the serateh, pass the 
loop quickly through an alcohol flame, and reinsert the stopper into the vial. 


POWDER AND ALKALI GLYCEROSALINE 
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seratch tests. Duplicate determina- 
4 tenth normal sodium hydroxide 
reactions are the same in both 
are more clearly negative with 
one’s standard of 


Fig. 33.—Comparison of glycerosaline and dry powder 
tions using (left) dry powder test materials moistened with 
and (right) glycerosaline extract of same. True positive 
series, Negative reactions, such as the last six in column 1, ; 
powder and alkali. Glycerasaline appears to be slightly irritating and 
negativity must be adjusted thereto. 

The loop should not be heated red hot. A single quick passage through the 

G } 7 . . "« = + ¥ m = vay 
flame should be sufficient to destroy spirochetes or other organisms. The wire 
should be cool enough so that it may be held against the back of the hand or 
the cheek before reinsertion into the extract. Passage through a stream of 
running water prior to flaming 1s desirable. Dipping into a dish of water 1s 
not desirable since this introduces the possibility of mixing of allergens in high 


dilution. 
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Another method is to use capillary tubing and small bulbs as pape 
the bottles. A small amount of extract is drawn into the capillary a ee 
streaked along the scratch. When elycerin-saline extracts Bee used the ‘plonid ‘ 
tube may be replaced in the bottle without sterilization. The glycerin present 
seems sufficient’ to proteet against contamination. 


DRY POWDER GLYCEROSALINE 
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Fig. 34.—Comparison of dry powder moistened with alkali, with glycerosaline scratch 
tests. Some reactions are more strongly so with the former, others with the latter. Duplicate 
seratch determinations with dry powder and alkali or with glycerosaline extract would probably 
show as much variation. In this case the nonspecific irritation due to glycerosaline is not 
as apparent as in the preceding figure. Individual skins respond somewhat differently. 


Diluent.—Any suitable solvent may be used such as physiologic saline, 
N/10 NaOH, N/100 NaOH, buffered saline (Evans), alkaline extracting fluid 
(Coca), or glycerosaline. The advantage of the last lies in its preservative 
qualities. It has a shght disadvantage, not sufficient to outweigh the ad- 
vantage, in the fact that glycerin is slightly irritating and the negative re- 
action is not quite as clearly negative as with dry powder and tenth normal 
hydroxide. One’s criterion of negativity is, therefore, slightly different. 
The frankly negative glycerosaline reaction might be ealled borderline as 
compared with the frankly negative dry powder and alkali. 
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Reading and interpretation of reactions.—Reactions are customarily 
read at the end of thirty minutes. Occasionally they are at their height 
sooner. Less frequently they show up after a longer period, even as long as 
an hour, still manifesting the characteristics of an immediate or early re- 
action, with a small urticarial wheal with or without pseudopodia and a sur- 
rounding zone of erythema or flare. At the end of thirty minutes the test 
substance may be wiped off with damp cotton. If this process causes 
traumatic erythema, as occasionally occurs when the dried powder adheres to 
the skin, a few minutes should elapse before reading, until this nonspecific 
reaction has subsided. 

If several patients are being studied at the same time or if, for any 
other reason, the examiner might be forced to vary the time intervals for 
reading, he can quickly designate the intensity of the reaction on the patient’s 
skin, using a black eyebrow pencil. This has an added advantage that any 
pronounced reaction at fifteen or twenty minutes which might be fading after 
thirty minutes may be temporarily recorded. A black dot next to a scratch 
indicates a borderline reaction at the time the observation is made. <A small 
are of a circle indicates low-grade positive. A semicircle would indicate 
strongly positive, while a complete circle would be the record of a strong 
reaction. 

This graphic temporary record has further advantages. Assuming that 
a large number of scratch tests, 60 or 100, are being applied to the back, the 
mere application requires a not inconsiderable period. Reactions are to be 
read at thirty minutes. Thirty minutes after the last scratch is more than 
thirty minutes after the first. Yet, one would wish to make the final record 
at one time. With the flesh pencil one can make temporary records on the 
skin at the proper interval for the early scratches. At the final reading, the 
early tests, let us say the first half, are already fading, and therefore not 
directly comparable to the reactions observed in the second half. The flesh 
pencil has recorded the earlier peak reactions. Final notations are made in the 
patient’s record simultaneously for both early and late readings. 

If technicians are applying the tests with several patients under observa- 
tion, the physician can make rounds every fifteen minutes, recording the 
status of the reactions each time. Ife may then dictate his final readings even 
later than after thirty minutes. 

Criteria —What type of reaction should be designated negative? What 
eriteria should one employ to determine whether a r action is two plus, three 
plus or four plus? There is no uniformity among allergists. AS a conse- 
quence, it is difficult to compare reports of different observers. Berkoff has 
suggested the use of a standard scale. = 

This is a plastocele or celluloid sheet 9 by 16 em, ruled off in square 
centimeters. Holes are made with varying diameters, as follows: 0.0 cm., 
1 em.. 1.5 em., 2 em., 3 em. The original injection is made to cover an area ot 
one-half centimeter. At the time of reading the reaction the scale is placed 
over the reacting wheal. If the 1 em. hole covers it satisfactorily the Resctuiun 
is called 1 plus. The recording is made in scales of plus, the highest or 3 ee 
area being 4 plus. Intermediate size holes may be cut for further oradations. 

Some observers draw pictures of the reactions, actual size, for permanent 
record. This is ideal but time-consuming and searcely necessary for routine 
work. Most observers prefer the plus system. This is satisfactory except that, 
as stated, there is no uniform interpretation. 


*This “cutometer” is prepared with ease or may be obtained from G. 
EE. 28th St., New York, N. Y. 


Tiemann & Co., 107 
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One may establish a standard for negative, by applying a drop of the 
extracting fluid, containing no allergen, to a scratch. When several tests are 
done a number will be negative, serving as controls. One cannot choose an 
arbitrary reaction size as negative, since skins react differently. At one ex- 
treme is the highly dermographie skin which will give what would other- 
wise appear to be very strongly positive reactions to every test including the 
control. We find all variations down to the entire absence of edema and 
erythema except in positive reactions. A nonspecific dermographie reaction 
might be rated four plus if it occurred in the same size in the latter type of 
skin. The celluloid seale such as deseribed above is, therefore, unsatisfactory 
unless provision is made for also recording the average size of negative re- 
actions. 

Standards.—We have found the following criteria satisfactory : 

1. Determine the standard of negative by the general average of ob- 
viously nonreacting scratches in the case under consideration. 

2. In the absence of frank dermographism, a reaction with local edema 
covering twice the surface area of the negative is one plus. 

3. A similar reaction or larger with pale center indicating beginning wheal 
formation but without definite pseudopods is two plus. 

4. Reactions with pseudopods are three plus or stronger depending upon 
Size and extent. 

0. Reactions are often neither frankly negative nor yet twice the size 
of the average negative. These are recorded as plus minus or borderline. 

6. Although it may seem like splitting hairs, it is a fact that there are 
reactions between the negative and borderline, just different enough from 
negative to deserve notation. These are recorded as plus minus minus or 
barely suggestive. Usually they turn out to be of no significance, but do in- 
dicate an allergenic substance just often enough to justify their being 
recorded. 

7. The extent of the flare or surrounding erythema varies. As a rule, it 
parallels the intensity of the edema reaction, but not invariably. When it does 
do so it does not modify the above criteria. Occasionally, however, one ob- 
serves what would be a one plus reaction, but with an unusual degree of flare. 
This will place it in the two plus category. More often a flare will raise a plus 
minus to one plus. Flares may also be observed in the average negative re- 
action and must, therefcire, be interpreted accordingly. 

8. Even though there are usually enough negative reactions to serve as 
controls, it is well always to apply a separate control, using the extracting 
fluid only. This, if there are several ‘negatives’? and a few ‘‘plus minuses’’ 
among the tests, and if, in addition, the special control is plus minus (more 
reactive than some of the actual tests), then the first plus minuses mentioned 
have only a ‘‘negative’’ significance. 

The delayed positive reaction. Not infrequently one will observe that 
although the seratch reaction wheal disappears more or less rapidly, the flare 
persists, while a small red indurated area takes the place of the wheal. This 
looks as though it might be a minute cellulitis or infection but after a time it 
also fades. This slowly developing delayed reaction may reach its height at 
the end of a few hours, often four to six. or may be more pronounced at the 
end of twenty-four. It has rather the appearance of a tubereulin type re- 
action. At times the immediate or half-hour reaction disappears entirely, 
after which the delayed reaction gradually evolves. More often the immedi- 
ate reaction fails to completely disappear, merging gradually into the delayed, 
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] Attention was called to the delayed reaction in 1922-1924 by Walker, 
Peshkin and Rost, Sidlick and Knowles, Shannon and by Vaughan. At that 
time these authors tested chiefly by the scratch method. The significance of 
this will be brought out shortly. The writer suggested that the delayed posi- 
tive reaction constituted the logical type of response in those cases in which 
allergenic contact was chronic or more or less constant, as with foods eaten 
daily. The delayed positive is a mild clinical counterpart of the well-known 
Arthus phenomenon, a slowly developing reaction following frequent local 
injections of horse serum. 

A positive delayed reaction, especially to foods, may follow an entirely 
negative immediate reaction. More often the immediate reaction was also 
positive. 

Eezema is a more or less chronie disturbance which, when due to food 
allergy, is usually associated with sensitization to foods with which the in- 
dividual comes into frequent or daily contact. Assuming a similarity to the 
Arthus phenomenon, one would anticipate a high incidence of delayed positive 
reactions. In a series of eczema cases the writer observed clearly positive 
immediate reactions in 61 per cent. In 35 per cent there were delayed posi- 
tives. In approximately half of those showing delayed positives, the immedi- 
ate (half-hour) reaction was also positive. Therefore, the delayed positive 
was not of particular diagnostie significance. sut in the other half of those 
showing delayed positive, approximately 17 per cent of the entire series, the 
delayed reaction was of diagnostic importance. In this 17 per cent the im- 
mediate reaction had been negative or borderline. The delayed reaction had 
been definitely positive. The conclusion was obvious that in this series of 
more or less chronie allergies, all cases of atopic dermatitis due to foods, the 
recognition of the delayed positive was of distinct diagnostic importance. 

In a series of cases with migraine 10 per cent gave positive delayed re- 
actions of diagnostic significance in that the immediate reactions had been 
negative. A larger number gave delayed positives where the earlier reaction 
had also been positive. 

The positive delayed scratch reaction was so definite in the writer’s 
hands that he was at a loss to reconcile the findings with the statements of 
certain investigators, notably Cooke, that the delayed reaction is of no sig- 
nificance. Later, when we employed the intracutaneous method as well as 
the seratech, the explanation became obvious. The discussion had involved two 
different types of testing. The intracutaneous delayed reaction is of little or 
no diaenostie significance, because with a number of allergens there are non- 
specific irritating substances which cannot be removed entirely from the test 
extract and are responsible for delayed irritative lesions. They are not 
specific. 

One who limits testing to the scratch method would still do well to pay 
attention to the twenty-four-hour delayed response. It is by no means as im- 
portant as the early reaction. Since we have broadened the scope of our test 
methods to inelude both serateh and intracutaneous testing, we now pay little 
attention to the delayed reaction. 

The intensity of the delayed reaction is recorded in accordance with the 
same principles employed for the early reaction. A slightly ‘aised erythema- 
tous area about the size of the little finger nail (8 mm. diameter) would be 
one plus or two plus depending upon the general character of the negative 
scratches. One the size of the thumb nail (15 mm. ) would usually be recorded 
as three or four plus. 
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The patch-abrasion test.—Tucker and Thomas suggested a combination of 
the patch test with the scratch test. This is of value not so much in contact 
dermatitis as in atopy, when the reaction is only of the delayed positive type. 
The material is applied as in the seratch test but is kept in place by an ad- 
hesive covering as in the patch test. This provides prolonged contact, facilitat- 
ine development of delayed positive reactions. These authors report success 
with this method in cases where the ordinary scratch or endermal technic has 
failed. 4 

Borderline reactions.—The man who insists upon a clear-cut positive 
reaction and fails to consider the borderline response will often miss the 
specific allergenic excitant. The response is not necessarily maximal. The 
seratch method is rather a crude procedure, but when carefully carried out 
is surprisingly accurate, as checked by repetitions of the test. But we cannot 
be certain that enough material has passed into solution or enough has actually 
come into contact with the tissue cells to provoke a maximal response. Per- 
haps there was just enough to give only a mild reaction. I have often seen 
the drop of extract spread over an area of half an inch or more surrounding 
the serateh, the manipulator evidently failing to realize that only along the 
line of the abrasion is one capable of eliciting any response. 

We know that immediately following an acute exacerbation negative 
responses are often obtained to proteins which at other times give positive 
reactions in the same individual. I do not imagine that a patient in such a 
negative phase changes suddenly from being a negative reactor to a strongly 
positive one. There are undoubtedly gradations during which the reaction 
may be borderline. 

Although in the endermal test we know that the material actually gets 
into the skin and therefore in contact with cells, the other variables men- 
tioned above are still active. With both dermal and endermal methods we 
have tested persons suspected of sensitization to some particular substance, 
with negative reactions and, within thirty minutes have repeated the same 
tests on some other portion of the skin, obtaining definitely positive responses. 
Certain portions of the skin appear to be more reactive at a given time than 
others. This is comparable to the situation in urticaria where not all of the 
skin reacts at once, but rather in successive sections. This being true one 
must admit that in the presence of frank allergy to a given substance, the 
skin reaction may vary at a given time anywhere from negative to strongly 
positive. 

In a series of patients with migraine 36 per cent of the proved allergenic : 
foods gave no stronger than borderline reactions at the time of testing. This 
included both early and delayed reactions. Here, borderline reactions were 
of diagnostic importanee. 

One should, therefore, record plus minus or borderline reactions, for 
future reference. Occasionally, one will find that a borderline reactor is of 
significance, while the three or four plus reactor is not. 

Precautions against infection.—Simple cleansing of the skin, with soap 
and water if necessary, is sufficient. No antiseptic need be used. After 
twenty years the writer has yet to see an infected test site, following either 
seratch or intracutaneous testing. 

Daylight is always the best illumination for reading skin reactions. 
Artificial light is quite tricky. Occasionally, one may miss surprisingly strong 
reactions. This may be overcome fairly satisfactorily with the use of davy- 
light blue bulbs in a refleetor, which may be moved about and from whieh the 
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light is directed tangentially toward the test site. In this way the raised 
surface tends to throw a shadow, giving a three dimensional picture as con- 
trasted with the two dimensional appearance from flat illumination. 

Skin pigmentation renders reading difficult and tends to diminish the 
intensity of the reaction. This is seen especially in the colored race. It is also 
observed to a less degree in persons with sunburn or a heavy coat of tan. If 
a person who has recently had ultraviolet light therapy or a sunburn reaction 
from actinic rays, fails to give good reactions, the test should be repeated at 
some other time when this factor does not play a part. 


Endermal Testing 


With the exception of bacteria, yeast and mold extracts, the safe pro- 
cedure is invariably to apply seratch tests before testing endermally with 
the same,allergens. If this precaution is followed stronger endermal con- 
centrations may be used, thus increasing the value of the tests. If it is not, 
the endermal concentration must be low enough to safeguard against severe 
reactions. 

Many authors caution against the use of glycerin-saline extracts intracuta- 
neously. Extracts containing as much as 40 or 50 per cent glycerin certainly 
give too much traumatic reaction, but dilutions containing as much as 5 to 10 
per cent glycerin may be used satisfactorily. There is very little difference in 
the negative reactions when glycerin-saline is used and when the extracting fluid 
is buffered saline, and the physician may easily establish a negative which may 
be very readily distinguished from the reactions. Sterility may be assured by 
subsequent passage through a Seitz or porcelain filter. The Swinny-Seitz type 
filter* which may be attached to a syringe serves well for sterilizing small quan- 
tities for immediate use in individual cases. With care, the extract may be 
delivered direct from the filter, through the needle, into the skin. 





Wig. 35.—The Swinny filter containing a small Seitz type filter pad which ny ea 
tached to an all glass syringe for filtration and sterilization of small quantities of pied ety 
(From Swinny Journal of Laboratory and Clinical Medicine 23: 1098, 19388. Courtesy ecton, 
Dickinson & Co.) 


Routine——The following instructions cover the usual endermal routine: 

1. Remove from the endermal test board all allergen extracts that have 
already shown positive by scratch. 

2. With the remainder, negative and borderline, make tests at least an 
inch apart, preferably more nearly two inches. . 

3. Use a very small gauge needle. The 26 gauge needle is satisfactory. 
Some investigators prefer a short bevel tip, others the usual needle point. The 
writer finds the usual needle point satisfactory. The needle should not be too 
long, one-half or five-eighths inch being a satisfactory length. A short needle 
usually lasts longer than a long one. 

4. Use a tuberculin type syringe graduated in hundredths of a eubie 
centimeter, Such graduations are desirable but not essential. 


*Becton Dickinson Company, 
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5. In filling the syringe from the rubber capped vial, be especially sure 
that no air remains in the hub of the needle. The syringe and needle must 
be entirely filled. Otherwise, one will inject air instead of fluid. Should air 
be injected this can be recognized at once since the character of the initial 
wheal differs. The phenomenon following air injection has been termed 
‘the splash.’’ Small air bubbles force the cells apart, giving the appearance 
of a very superficial wheal with minute pseudopods, a characteristic response, 
since pseudopods do not normally oceur until at least several minutes after 
the injection of an allergenic extract. However, at the end of thirty minutes 
the splash is no longer visible or characteristic. Therefore, if a technician 
produces a splash the physician may make an erroneous reading after thirty 
minutes, unless he knows of the error. 

6. Introduce the needle, bevel side up, into the superficial layers of the 
skin, with the barrel of the syringe almost parallel to the skin, and until the 
bevel is just completely buried. Then press on the plunger, introducing either 
0.01 or 0.02 ec. of the extract into the epidermal layer. 





Fig. 36.—False positive reaction This pati yas . i 

eps : OS i f fh s patient was tested endermally with an extract 

ear’ aie: not allergic. At the left hand site 0.02 ec. was given and 0.07 cc. at the 
£ ?, orc ~ € ‘er r . a n . an are > mn os a « = a mn 

fone er that reactions should be comparable, the same amount should be given at every 


For comparison of test sites, the quantity introduced must always be 
the same. Many persons use far too much extract. One one-hundredth eubie 
centimeter is ample, 0.02 ce. is more than sufficient. Some investigators use the 
former, others the latter, but once the amount has been decided upon it should 
always be the same. Lack of uniformity in the amount introduced may give the 
false impression of positive reactions. ea 

Early readings are made at thirty minutes, but it should be borne in mind 
that with endermal tests, the most clear-cut response may be seen earlier 
after twenty minutes or even as early as ten minutes. At fifteen or peer 
minutes clear-cut beginning pseudopodia may be observed, while at thirty 
these may have blended into a more general edema without pseudépods 

Interpretation.—The Same general principles hold for the interpretati 7 
of reactions as have been discussed with the serateh test. An early pees 
response approximately twice the size of the negative, used as a control ieee 
be recorded as one plus. If it is distinetly larger and shows definite of lor 
due to edema, it may be termed two plus. Any wheal with TRE Ee . 
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recorded as two plus or more, depending upon its size. The flare may be 
present or absent in any response from plus minus up and, depending upon 
its extent, justifies the recording of the response as stronger than it would 
otherwise be, provided it is not a nonspecific irritative phenomenon. 

With almost any set of endermal test materials, especially food allergens, 
certain ones may tend to produce rather more flare than others. When this is 
consistently the case with a given extract, one must conclude that a natural 
irritant in the extract has not been completely removed. After such a re- 
sponse has been observed on a number of cases, one adopts different standards 
for the negative with this particular extract. Here, therefore, the standard 
of negative is not only comparison with other nonreacting sites on a particu- 
lar individual, but a record of the manner of response of all skins to this 
particular extract. 


ve 





7 Endermal tests applied to the back. At each site 0.02 cc. is introduced. These 


Fig. z , : 
are kept rather widely separated to avoid possible confluence of reaction. 





Thus, in one batch of material we found that ginger extract always gave 
a strong one plus or a weak two plus reaction. I*or a einger reaction to be of 
significance, therefore, a strong two plus or three plus reaction was required. 
Methods for removing nonspecific irritants are deseribed in the section on 
preparation of extracts. 

Another possible cause for ‘“nonspecific’’ positive reactions with the ender- 
mal technic, suggested by Simon, lies in the difficulty of completely washing 
previous allergens out of a syringe. This suggests the advisability of always 


using the same syringe for the same allergen. 
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Type of syringe.—A tuberculin type syringe graded to hundredths of a 
cubie centimeter is desirable. After considerable experience one can dispense 
with the gradations, judging the correct amount by watching the size of the 
primary wheal as it develops during the introduetion of the extract. Un- 
graduated syringes are cheaper and may be used but we have preferred the 
greater accuracy attending the injection of a measured quantity. 

The Cooke type syringe, approximately the same size and shape as the 
all-glass tuberculin syringe, but consisting of a glass barrel and metal plunger, 
the tip of which is wound with asbestos thread to prevent leakage, possesses 
the advantage of cheapness but the disadvantage as pointed out by Simon 
and Rackemann, that it is difficult to wash allergen completely out of the 
asbestos thread. A highly sensitized individual might give a positive reaction, 
not to the material used in the actual test, but to the material which has been 
previously used in the same syringe. Simon has recently directed attention 
to the difficulty of completely removing allergen extract even from all-glass 
syringes. Syringes should, therefore, be washed very carefully through sev- 
eral changes of running water. When the Cooke syringe is used, it is well 
always to use the same allergen in any one syringe. In this ease, complete re- 
moval by washing is not as essential. 
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Fig. 38.—Special allergy syringe. This is the standard tuberculin syringe on which only 
metric system gradations appear, thus avoiding incorrect dosage from erroneous use of the 
minim scale. This is important (a) when the patient has occasion to receive injections from 
two or more physicians or nurses, and (b) when changing to an extract of higher concentration. 
If 9 minims has been given under the impression that it was 0.9 ec. and change is made to an 
extract ten times as strong, with the next dose 0.1 ec. reaction may result. 


The ordinary tuberculin syringe is graduated with two scales, metrie and 
apothecary. Patients, and doctors as well, not infrequently use the wrong 
scale. The writer had one experience with this which might have proved 
serious. A patient was receiving preseasonal pollen extract. The dose had 
been gradually increased until he was receiving concentrated extract. My 
instructions to the attending physician had been to start this concentrated 
extract with 0.1 ec., then 0.2 ec. and thereafter to increase the dose by 0.2 ee. 
each time. The patient reported in with the story that his doctor was away 
and wished us to give the next dose. The last had been 0.6 ee. of 1/50. We, 
therefore, administered 0.8 ec. In about thirty minutes the patient had a SYS- 
temic reaction with generalized urticaria and asthma. Investigation showed 
that the physician had given minims instead of tenths of a ee. The last pre- 
ceding dose had been 6 minims, not quite 0.4 ee. We had doubled this dose. 

Following this experience, we enlisted the aid of Becton Dickinson & 
Company who now make an allergy syringe of the tubereulin type graduated 
only in the metrie seale. 


Recording of Reactions 


The character of the patient’s response to skin testing gives the picture 
of his reactive capacity at the time of the testing. Unfortunately, the pieture 
is evanescent, disappearing quite rapidly. And yet we would like to keep this 
fleeting picture as a permanent record. The most accurate procedure would 
be by photography. Next, we might use transfer tracings outlining the actual 
size of the reaction. However, the purposes of the record are fulfilled by 
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the use of the graded plus system, provided it is used properly. In trans- 
ferring the information given by the skin, to the record, one’s effort should be 
to make the permanent record describe exactly what occurred in the sin: 
By this I mean especially that one should not interpret the reactions in one’s 
mind before recording them. They should be recorded as descriptive of 
exactly what was observed and the interpretation should be made later, from 
the record. Thus, if ginger or some other food extract tends to give an ir- 
ritant type of reaction, let us say two plus in all cases, and if we therefore 
consider this two plus reaction as negative, it should not be recorded as 
negative. It should be recorded as two plus with a notation to the effect that 
this batch of extract customarily causes a nonspecifie two plus. If, on the 
other hand, the reaction was three plus it should be recorded as such, with 
similar notation, not as one plus, which would imply that the interpretation 
was done before the record was made. This facilitates comparison of records 
of skin tests made at different times. 


In a dermographie type of skin one may, therefore, see a record in which 
nearly all of the reactions are plus minus or one plus, in addition to whatever 
strongly positive reactions have been observed. When this occurs one can 
any time later determine from the record as well as one could have determined 
from the skin, the general reactive capacity or the tendency to react to simple 
trauma. Since this nonspecific reactiveness of the skin varies in a given in- 
dividual from time to time it is desirable to have the information in the per- 
manent record. 


This may be simplified somewhat, with the aims which I have just de- 
seribed still fulfilled, by the use of a system describing the nonspecific re- 
active capacity of the skin. Thus, one may record at the bottom of each skin 
test that the general reactivity of the skin was one plus, or quite non- 
reactive, using a scale up to four plus or higher, the higher grades indicating 
a distinct dermographic tendency. The writer prefers a short descriptive 
sentence such as ‘‘skin quite nonreactive,’’ or ‘‘rather general tendency to 
flares,’’ or ‘‘skin highly reactive with distinct tendency to dermographism,”’ 
Pre, 

We now pay decidedly less attention than formerly to the delayed re- 
action. However, the twenty-four-hour reading is' made and recorded. The 
purpose of this, particularly with endermal tests, is in great part to know 
what test materials contain general irritants. Thus a bateh of pyrethrum 
extract may give a negative early reaction; three or four plus delayed. The 
delayed reaction is nonspecific but indicates the need for a better extract. In 
this case, as far as treatment is concerned, no attention is paid to the strongly 
positive delayed reaction. But since the record should mirror what oceurred 
in the patient’s skin, it should record the false positive, thus enabling the ex- 
aminer to make his interpretation at any time subsequently. 


Delayed Reactions to Bacteria and Molds 


Here the delayed reaction is almost the rule. This is seen especially in 
reactions to parasitic yeasts and fungi such as trichophyton and monilia albi- 
cans. Such extracts may be entirely negative at thirty minutes and very 
strongly positive after twenty-four or forty-eight hours. The delayed reaction 
to these two extracts may cover an area the size of a dollar or the palm of 
the hand and may indeed cause regional lymphadenopathy. This is not in- 
fection even though it takes on the gross appearance of beginning cellulitis. 
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It gradually subsides, sometimes slowly, over a matter of several days to a 
week or two. This delayed tuberculin type reaction 1s characteristic in in- 
dividuals sensitized to monilia or trichophyton who at the same time carry the 

‘oanism as a skin infectant. ok. 
Sr also sees early reactions even with pseudopod formation. This is 
more likely to occur in persons with respiratory symptoms, nasal allergy or 
asthma. Since members of the monilia and trichophyton families are fairly | 
common in the air, it seems probable that these are true cases of inhalant 
sensitization to the fungi. When the early reaction is positive, respiratory 
symptoms usually improve following hyposensitization. 

With other air-borne fungi and with bacterial vaccines we also observe 
both early and delayed reactions, more frequently the latter. Both may be 
of etiologic significance (see section on bacterial allergy). ; 

With the bacteria, one is likely to see both reactions, probably nonspecific 
in great measure, occurring quite consistently and regularly with gram 
negative bacteria such as FE. coli, B. pyocyaneus, H. influenzae and M. catar- 
rhalis. 

There is much we do not know concerning bacterial allergy. Most of the 
reactions that we observe appear to be rather nonspecific, but just often enough 
one will achieve good results following the therapeutic use of a vaccine which 
has given a positive early or delayed reaction. Its use is justified especially 
if the patient has failed to respond to the other more clearly extrinsie allergic 
excitants. This is even true of the gram negative organisms mentioned 
above. 

Choice of Test Material 


Early in the investigation of allergy it was customary to list those foods 
which had been found to cause allergic symptoms. Today it would be simpler 
to list those which have not been found to do so. Even such infrequently 
eaten articles as cashew nuts and cranberries may cause trouble. Another 
difficulty in the selection of test substances lies in the fact that even though 
one has chronie allergic symptoms and is most likely to be sensitized to a 
substance with which he establishes frequent or chronic contact, he as a rule 
is sensitized at the same time to substances to which he is only occasionally 
exposed. To obtain best results one must be in a position to recognize both 
groups. 

Since one must test not only for frequent exposure excitants, those which 
are more often troublesome for the major allergic, but also for many of the 
less frequent potential allergens, it is advantageous to have a routine test 
series. Obviously, this cannot include all possible allergens. There are others 
which will be used only oceasionally, in individual eases. 
may be drawn up from the idiosynerasy list, page 152. 

While the employment of a testing routine with a standard minimal 
number of test substances, to be added to as necessary in the individual ease, 
is a good procedure and prevents overlooking unanticipated reactions, the 
standard list should be seleeted with some intelligent discrimination. Mon- 
roe tells of seeing a 58-year-old lady being tested with mother’s milk.* 

It would seem unnecessary to test patients with foods which they do not 
eat, for it is obvious that these foods eould not possibly account for the patient's 


allergy, and that he could not be sensitive to foods to which he 
exposed. 


A routine series 


1 ! has not been 
he possible exceptions to this statement are the infant who may have 
*Monroe, Robert T., Boston, personal communication, 
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been sensitized in utero and the adult who may not eat a certain food but is sen- 
sitive to the entire group because he does eat other members of the eroup. For 
example, one might be sensitive to peanuts, even though he never had peanut in 
any form in his diet, if he should be sensitive to the entire legume group. 

It is quite disconcerting to the physician when he tells the patient that he 
is sensitive to certain foods to receive the reply, ‘‘I never eat any of them.’’ In 
spite of the interpretation of the tests as positive reactions, these cannot have 
any bearing on the patient’s condition, and patients who are told that they are 
sensitive to such foods usually lose faith in the examination and the physician. 
Under ordinary circumstances it would seem unnecessary to test the patient with 
foods which he never eats, and it certainly is imperative that the physician recog- 
nize that positive skin reactions to such foods are without significance. 

There should be a minimal list of routine inhalant test allergens. Per- 
sons should be tested with cat hair, dog hair, rabbit hair and similar substances 
even though they have no pets. They may be exposed in the homes of others 
and as we shall see, these substances are used in a variety of ways in nearly 
all homes. 

The choice of pollens to be used routinely varies in different geographic 
locations and will, therefore, be discussed in the section dealing with polli- 
nosis. 

Questionable edema in a wheal may be established by stretching the skin 
over the reacting site, by pressure of the fingers on each side. This enhances 
the pallor. Occasionally, in mild reactions, this aids one in deciding whether 
there is a distinet difference between the negative and the borderline or one 
pine Subcutaneous Tests 
Kahn has repeatedly. expressed his belief that negative skin reactions 
to pollens may occur in individuals who are actually allergic thereto. He 
distributes such persons into three general types: (1) the extremely mildly 
allergic failing to give positive reactions, but reactive enough so that with 
high atmospheric pollen concentration, symptoms of pollinosis appear; (2) the 
severe pollen asthmatic who fails to react due to continuous administration 
of adrenalin; and (3) a group with cutaneous anergy or nonreactiveness, 
usually mildly allergic. The cause for ‘‘anergy’’ in the last group 1s un- 
known but Kahn reports that if such patients are given the usual dose of 
pollen extract they often react with exaggeration of symptoms. He finds that 
if members of this last group are kept for several days in a pollen free room, 
their skins again become reactive. He therefore uses this as an adjunct in 
diagnosis. 

He believes that members of the first group, the slightly allergic, may be 
recognized by the subcutaneous pollen test. If the seratch or intracutaneous 
test or even the conjunctival reaction fails, evidence of sensitization may be 
found by the administration of a small dose of pollen extract subcutaneously. 
Positive reaction consists in the familiar delayed subcutaneous reaction often 
observed during treatment—a diffuse redness of the arm with swelling, heat, 
tenderness and sometimes associated lymphadenopathy which commences 
within a few hours and may last two or three days. ; 

Bernton has also employed the subcutaneous test for confirmatory diag: 


abel Skin Reactions in Infants 


It is wenerally understood that infants have less highly reactive skin 


than older children and adults. Carey and Gay have studied the reactivity 
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of infantile skin by the method of passive transfer of sensitivity to ragweed, 
following which the sensitized areas were tested for ragweed reaction. Fifteen 
of 18 infants so tested reacted positively but with great variation: in the size 
of the reaction and, in general, a decidedly less extensive reaction than is 
observed in adults. They find that infants’ skins also react less to histamine 
intracutaneously than do adult skins. The average size of the wheal in infants 
reacting to 0.002 mg. histamine intracutaneously was 0.55 em. diameter; that 
of adults 1.13. The average flare in infants measured 2.2 em. as contrasted 
with 5.6 in adults. 

With more concentrated extracts, reactions to atopens were observed 
comparable in size to those in adults tested with weaker extracts. 


Reliability of Skin Test Reactions 


Skin reactions to inhalant allergens, especially pollens, are much more 
reliable than those to foods. That is, positive reactions are more likely 
to be true positives, indicative of trouble, and there are fewer false negative 
reactions. [ood reactions are an accurate gauge of present sensitization 
in more than one-half or two-thirds of the tests. Even so, the information 
gained cannot be obtained in the same length of time by any other method and 
this makes the procedure worth while. 

There can be no doubt of the value of testing with foods even though the 
information is not 100 per cent accurate. Sometimes a laree number of positive 
food reactions are observed in cases where only one or two foods actually 
produce trouble. At other times the positive reactions to foods are so numer- 
ous as to give the impression of nonspecific responses and yet all or prae- 
tically all are found to be true positives. I saw one patient who reacted to 
such a large variety of foods that I felt certain that most could not be actual 
offenders. But when mild systemic reactions were produced by intracutaneous 
testing with these foods and when passive transfer studies showed all of them 
still to be positive, I felt that they were probably true offenders. Subsequent 
study over a period of several months demonstrated that the patient was 
actually allergic to practically all of the foods to which she had given positive 
reaction. 

Benson reports the case of a child who reacted to three-fourths of her 
customary foods. When all of these were eliminated she gained 30 pounds 
in a few weeks even though she was living on but one-fourth of the number 
of foods previously eaten. He also reports a woman who had been off two- 
thirds of her varieties of foods and had been symptom-free, but who promptly 
experienced a return of symptoms when she tried to eat any of them. 

The final criterion of the significance of positive tests is clinical trial of the 
food. Often it is found that very few are actually important and, particularly 
in children, it is surprising how often one single food accounts for the allergic 
condition. 


CHAPTER XX 
PASSIVE TRANSFER 


Over thirty years ago Rosenau and Anderson showed that a characteristic 
of experimental anaphylaxis was the possible transfer of sensitization from 
an anaphylactic animal to a normal one. The recipient of sensitized blood 
became sensitized or anaphylactic and remained so for several weeks, after 
which this acquired or passively transferred sensitization gradually disap- 
peared. | 

The fact that, as shown by Dale, Schultz and others, a certain time must 
elapse (usually about four hours) before the recipient would respond, with 
anaphylactie shock, to injection of the antigen, was one of the strongest points 
in the evidence substantiating the cellular rather than the humoral theory 
of anaphylaxis. A latent period was necessary for the hypothetical anti- 
bodies to attach themselves to tissue cells. As long as they remained in the 
circulation, unattached, anaphylactic shock would not oceur. 


Early in the study of clinical allergy the fact that animals could not 
be passively sensitized to allergens following the introduction of human 
sensitized serum was put forward as an argument against the identity of 
experimental anaphylaxis and clinical allergy. It will be recalled that an- 
other argument against an identity was failure to demonstrate antibodies in 
human allergy, failure to show the presence of precipitins in the blood. 


However, as we have seen in other points of apparent difference, with 
a clearer understanding of both the clinical and experimental phenomena, 
these apparent differences have gradually become increasingly reconciled, 
to the point where we now realize that man differs no more from the guinea 
pig or other animals in the mean of his response than do the various species of 
animals themselves. 

In 1919 Ramirez reported a case of human passive transfer entirely com- 
parable to the experimental phenomenon. <A patient with pernicious anemia 
received a blood transfusion from a donor who was a horse asthmatic. A few 
days later the recipient while riding in a horse-drawn vehicle, had an at- 
tack of asthma for the first time in his life. Doerr cites a number of ex- 
amples of passive sensitization following transfusion from allergic donors. 
Duke récords a reaction after transfusion with the blood of a patient who 
had taken milk a short time previously. This also occurred in a recipient 
allergic to tomato and cabbage, both of which had recently been eaten by the 
donor. 

Vaughan and Pipes have recorded two similar cases. In the first the 
The donor ate eggs shortly before transfusion. 
After receiving 75 ee. of blood the patient 
ie individual he had suffered from 
Adrenalin brought relief. The 


recipient was sensitized to egg. 
Blood matching had been correct. 
experienced severe dyspnea. As an allerg 
eczema but had never previously had asthma. 
second transfusion reaetion occurred in a milk sensitized individual. 

Such cases of passive transfer of sensitization appear not to be frequent. 
However, one must realize that transfusions are not very frequent; that 
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donor or recipient or both raust be allergic; and that the donor must be 
exposed to an allergen to which the reeipient was sensitized, or that the 
recipient must subsequently be exposed to a substance against which the donor 
was allergic. Therefore, the infrequency of reports of passive transfer fol- 
lowing transfusion does not necessarily indicate that it would still be infre- 
quent if these requirements were always fulfilled. On the contrary 1t seems 
probable that whenever these requirements are fulfilled one may expect an 
allergic transfusion reaction. 

That this is probable is further indicated by the miniature transfers of 
sensitization first reported by Prausnitz and Kiistner in 1921. 

Kiistner was sensitized to fish, while Prausnitz had hay fever. A small 
amount of Kiistner’s serum was introduced into the skin of a nonallergic 
individual. Theoretically this small skin site was passively sensitized to 
fish allergen. Subsequent testing with fish extract at this same area on the 
nonallergie individual resulted in a typical positive reaction, indi ‘ating that 
the area had actually been sensitized. A control test elsewhere on nonsenst- 
tized skin was negative. Although they were unable to do likewise with 
Prausnitz’s serum, de Besche later sueceeded in doing so. 

Coea, Walzer and their collaborators have made extensive studies of 
this phenomenon. They demonstrated that, in general, passive transfer 
could be accomplished only in those cases in which the allergic individual 
displayed positive skin tests. Where the skin reaction was negative, as in 
contact allergy or drug idiosynerasy, passive transfer was not accomplished. 
The inference appeared obvious that some reagent body existed in the blood 
of persons giving positive skin reactions to the particular allergen, which did 
not exist in other allergics. This reagent substance could be transferred 
passively. For it, Coca suggested the name reagin. The fact that in contact 
allergy and drug idiosynerasy reagin could not be demonstrated was one of 
the reasons for Coca’s suggestion that in these three conditions we were dealing 
with different types of phenomena. To distinguish them he proposed the 
term atopy to designate the type of clinical allergy in which positive scratch 
or endermal reactions were observed and reagins could be transferred 
passively. Since, not infrequently, one has occasion to distinguish between 
these forms of allergy, the acceptance of the term atopy in the terminology 
of allergy appears entirely logical. When used in the present discussion it 
will be employed to designate a subdivision of the more general field, an 
artificial subdivision based upon the presence or absence of a certain phe- 
nomenon. 

We are indebted especially to Matthew Walzer for the introduction of 
the passive transfer technie into the routine of diagnosis. In 1924 he was 
called upon to study a one-year-old asthmatie patient in whom skin testing 
was impossible on account of an associated eczema and urticaria. It oeceurred 
to him that the Prausnitz-Kiistner phenomenon might be applied. He ob- 
tained the patient’s serum, introduced it into a nonallergie recipient, and per- 
formed the tests on the latter. Suecess with this first case led him to develop 
a routine technic. 

Since his first report (1925) the technic has come into general use. 
Walzer termed it ‘‘the Indirect Method of Testing.’’ Other commonly used 
terms are ‘‘the Prausnitz-Kiistner Reaction,” ‘‘P-K reaction,’’ and ‘‘Passive 
Transfer.’’ 
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This is not a routine diagnostic procedure but becomes most useful under 
certain circumstances, as in individuals with such extensive dermatitis that 
skin tests cannot be done, or in infants and young children who protest too 
violently against testing. Walzer lists the following indications: 


1. Abnormal skin conditions of the patient, including: 
a. Acute and chronic atopic eczemas in children and adults, with or without secondary 
infection. 
b. Iethyotic skins and those scarred by constant serateching and inflammation. 
e. Urticaria. 
d. Marked dermographism. 
e. The presence of a contagious skin infection, such as impetigo. 
f. The presence of diffuse skin eruptions. 
. Hyperirritability of the skin in babies. 
Constant and severe asthma necessitating almost uninterrupted use of epinephrin. 
Cases of extreme sensitization in infants and children, where constitutional reactions 
might occur on direct testing. 
4. Suspected allergy in infants and children too small or too ill to be subjected to a 
long series of tests. 
5. Antipathy on the part of the patient or his relatives to direct tests, 
6. The inability of the patient to visit the physician or undergo a series of tests either 
because of debility, inconvenience, or lack of time. 
. The desire to check the genuineness of an unusual number of positive skin reactions 
elicited by direct testing. 


i 


Technic 


Transfer may be accomplished using either serum or plasma. 

Directions.—Sterilize a centrifuge tube and a rubber vaccine vial eap 
to fit. If plasma is desired, several small glass beads should be placed in the 
centrifuge tube prior to sterilization. 

Obtain 5 to 10 ce. of blood under aseptic precautions, using a dry syringe 
to prevent hemolysis. 

Introduce this into the sterile tube, close the latter with the rubber cap, 
and fasten it securely with a rubber band wrapped tightly around its outer 
flange. This prevents the cap from being forced into the tube during cen- 
trifugation. 

If plasma is desired, shake the tube containing blood and beads for several 
minutes, to prevent coagulation. 

Plasma tubes may be centrifuged without delay. Serum tubes should be 
set aside in the ice box until the clot has retracted. Occasionally, agitation 
without removing the stopper helps to prevent the clot from adhering to the 
sides of the tube. 

Jentrifuge thoroughly. 

Withdraw the supernatant serum or plasma by inserting a needle at- 
tached to a syringe, through the rubber stopper. The stopper may be removed, 
but aseptic technic should be strictly preserved. ne 

The serum may now be introduced directly into the skin of the recipient 
as described below. 

Remarks.—The usual precautions should be taken to be certain that the 
donor is not suffering from any infectious or contagious disease. A Wasser- 
mann or one of the reliable precipitin tests for syphilis is a prerequisite. One 
of the latter such as the Kline test may be performed with very little delay, 
using a portion of the serum obtained by the above technic. 

Although 5 to 10 ee. of blood is preferable, as little as 2 ce. may suffice. 
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Serum or plasma may be used undiluted or diluted as much as ten times. 
Dilution with an equal quantity of solution is preferred. Rarely is 1t neces- 
sary, in order to have sufficient quantity, to dilute more than from two to four 
times. 

If for any reason it is considered desirable, as for instance in the presence 
of skin infection in the donor, sterilization may be accomplished by passage 
through a Seitz or porcelain filter. The serum passes through more readily 
if somewhat diluted. The Swinny filter* attachment for syringes facilitates 
combined filtration and transfer in a single procedure. 

The diluent should be physiologic saline. 

If it is not desired to immediately transfer the serum or plasma to the 
skin of the recipient, it may be transferred under aseptie precautions to a 
sterile vaecine vial. Phenol to a final concentration of 0.4 per cent may be 
added or an equal volume of physiologic saline containing 0.4 per cent phenol 
may be added. However, as little alteration of the serum as possible is desired. 
Our own experience is that if one’s aseptic technic is reliable, serum may be 
kept in a vial in the ice box without addition of preservative. 


Transfer to Recipient 


Whenever possible the recipient should be directed to avoid ingestion 
or inhalation or other contact with the substances to be tested. Otherwise 
atopen brought to the test site through the blood may neutralize reagin prior 
to the actual test, thus resulting in an apparently false negative reaction at 
that time. 

Walzer recommends the flexor surface of the arm for skin test sites. The 
forearm is not as responsive. The writer prefers the back. Either appears 
to be satisfactory. 

Using the back, areas to the left of the spinal column are passively 
sensitized. A checkerboard area is plotted on the left half of the back with 
the squares one inch on a side and beginning at some easily recognized 
anatomic landmark such as a mole or, in the absence of such, the vertebra 
prominens. The squares are not actually drawn but with a straight edge the 
points of intersection of the imaginary lines are indicated by dots made with 
the flesh pencil. The first horizontal line is usually made two inches below 
the vertebra prominens. The spinal column is not approached too closely, 
the inner column of dots customarily being about two inches from the spinal 
processes. 

Three or more vertical columns may be placed on the left half of the back 
with eight or more dots to a column. 

Introduce the serum intracutaneously followine the technic described in 
endermal testing, selecting a point each time one-fourth inch to the right of 
a dot. 

Introduce a larger amount than is done in endermal testing. In the latter 
0.01 ce. or at most 0.02 ee. is used. In producing passive transfer 0.07 ee. 
to 0.1 ec. is introdueed. 

When areas corresponding to each dot on the left half of the back h 
all received intracutaneous injections of serum, the dots may be removed. 

If the arm is used, a single row is sensitized on each arm, off center 
about one inch, on the flexor surface. 
arm, or longitudinal, down its leneth. 


ave 


by 
The rows may be annular, across the 





*Becton Dickinson. 
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For control reaction sites, on the arm, another row will later be applied 
about one inch off center in the other direction, making the test site and 
the control site an inch and a half or more apart. When the back is used, the 
entire right side of the back is available for control tests. 

Do not attempt testing until the traumatic reaction of transfer has sub- 
sided. 

Remarks.—The subject for transfer should by preference be a so-called 
nonallergie individual, that is, he should certainly not be a major allergie. 
Walzer and Bowman have shown that allergics do not accept passive sensitiza- 
tion with the same regularity or to the same degree as do so-called non- 
allergies. Even among the latter Coca finds that about 50 per cent do not 
satisfactorily accept passive sensitization. . 
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If only an allergic recipient is available, he may be used, but one cannot 
be as confident of satisfactory readings. There is this to be said, that a posi- 
tive transfer reaction in an allergic person who is not sensitized to the oe 
lar allergen giving the positive reaction is no more strongly positive oe 
in a nonallergie. Similarly there is no difference between the sconantier é . 
chief difficulty is encountered when the allergic person is also sensitize 
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the test substance. Walzer’s observations, however, lead one to infer that 
there is more to it than this simple obvious fact. The allergic person does 
not respond quite as satisfactorily as the nonallergic. 

The observations of Cohen and Rudolph and of Brunner and Walzer may 
have some bearing on this. The former found that if an allergen is applied 
to the nasal mucosa of an allergic, it appears in the blood (at a passive trans- 
fer site) after a longer delay than under similar circumstances In a non- 
allergie individual. The latter group found the same to be true when the 
allergen is introduced through the skin. This would indicate that in the 
allergic there is some factor that delays absorption or at any rate delays re- 
action in a sensitized site. 

The sites of introduction of the serum should be carefully mapped since 
it is desirable to introduce the test substance at as nearly the same place as 
possible. Hf testing is done within twenty-four or even forty-eight howrs the 
points of needling can usually be recognized. But if longer time elapses, 
identification of the sites becomes difficult and a reconstruction of the checker- 
board mat must be made. There is evidence that a passively sensitized zone 
of skin, perhaps one inch or more in diameter surrounds the point of inocula- 
tion. But highest sensitization will be found at the center of the zone and this 
is the area which should be used for best results. 

Indeed, Rackemann states that not only should the needle be reintroduced 
when testing with the allergen, directly along the line of the previous needle 
puneture, but it should even be introduced in precisely the same direction. 
He reached this conclusion following a series of aberrant responses when one 
technician introduced the serum with the needle pointed toward the shoulder 
while the second technician who injected the allergen worked with the needle 
directed toward the hand. When the back is used this variation is not as 
likely to occur unless a technician be left handed, since the syringe is almost 
invariably held horizontally in the right hand with the needle pointing toward 
the left. Under any circumstance it is obvious that the identical site should 
be tested if possible. 

A certain time should elapse between the procedure of serum introduction 
and that of testing. Coca has observed that, as with experimental passive 
anaphylaxis in animals, there is a negative phase of at least two hours, during 
which we might say that reagins are becoming fixed in the tissues. Four 
hours is about the earliest interval after which positive reactions may be 
observed and as a rule they are decidedly better at the end of twenty-four 
to forty-eight hours. Passive sensitization persists as a rule for about four 
weeks, after which it gradually declines. 

There is another reason for delay. Bowman and Walzer have studied 
refractoriness of the sensitized area. The area may become ref ‘actory either 
because of an immunologic factor or because of a tissue factor. If a site is 
sensitized to ragweed, and subsequent testing is done with ragweed extract a 
positive reaction ensues. Thereafter, this particular site no longer reacts to 
ragweed extract. The site is refractory in an immunologie sense. Desensitiza- 
tion has been accomplished through union of reagin and atopen. If the same 
‘agweed serum also contains reagins to horse dander, the identical test site 
will still react to horse dander extract. The refractoriness is specific. 

Nonspecific tissue refractoriness is due to trauma. Using the same serum 
containing ragweed and horse dander reagins, let us assume that two sites 
have been sensitized and that one of them has already been desensitized with 
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ragweed extract. Shortly after the reaction has subsided both sites are now 
tested with horse dander extract. As stated, the first (ragweed tested) site 
will still react to horse dander but the reaction is not as pronounced as in 
the second site which has not been traumatized by the recent ragweed wheal. 
If, instead of testing both sites with horse dander extract shortly after sub- 
sidence of the ragweed wheal, a week or more elapses before the second 
testing, then both sites will react equally well to horse dander extract. The 
whealing capacity of a skin that has recently been traumatized is non- 
specifically impaired for a time. There is a temporary tissue refractoriness. 
Bowman and Walzer find that its duration varies but may cover four or five 
days, occasionally as long as three or four weeks. As a consequence Walzer 
emphasizes that in clinical testing a site which has once responded with 
whealing should not be used subsequently for other testing even though the 
subsequent allergen be different. 

The degree of refractoriness appears to depend in a measure upon the 
degree of trauma. The simple trauma of needling and distention of the 
epithelium in the introduction of serum produces some refractoriness. <A 
histamin wheal produces more, but not as much as the whealing caused by 
local allergic reaction. The possible explanation of this refractoriness in terms 
of H-substance exhaustion is obvious. 

Sites which have been negative to passive transfer may be used again, 
but it should be borne in mind that even so there is a refractory phase. 
Ideally, from two to four days, more nearly the latter, should elapse between 
passive sensitization and the first testing; four days between the first allergen 
testing and any retesting of the same sites; and sites that have responded 
positively to any degree whatsoever should not be used again. 


Testing With Allergen 


As stated, at least four hours, preferably forty-eight to ninety-six should 
elapse between passive sensitization and final testing. The test extract should 
be introduced as nearly as possible into the identical areas, along the same 
needle puncture and in the same direction. 

For final testing the procedure is applicable to both the dermal and en- 
dermal technics, although the former is less desirable since it produces more 
trauma and further increases the refractory state. 

The same concentration of extract may be used that is employed in direct 
endermal testing. Somewhat stronger concentration is usually also safe. If 
the recipient is allergic he should first be tested by the scratch technic for 
unusual sensitization. 

Procedure.—Identify the original test marks, using the checkerboard 
method and flesh pencil dots if necessary. Remember that the sensitized sites 
were one-fourth inch to the right of the dots. 

As with the direct endermal technic introduce 0.01 ce., not more than 0.02 
ec, of the allergen extract into the upper left-hand site. 

Immediately thereafter, using the same syringe and needle which was 
originally filled with sufficient extract for two tests, introduce an identical 
amount at a symmetrical point on the right half of the back. This would be 
somewhere near the right shoulder. 

With a fresh syringe, similarly loaded, proceed to inoculate the next site, 
and a symmetrical site on the right side. Successive inoculation may be made 
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vertically throughout the length of the column or horizontally across the 
lines. For purposes of recording, we find the longer lines represented by the 
vertical columns more satisfactory. 

When testing has been completed there will be two symmetrical checker- 
boards, mirror imaged as far as site-content is concerned, The one at the 
left represents the patient, the one at the right the passive transfer recipient 
as a negative control. . 

In reading the reactions bear two points in mind. (1) Reactions are 
rarely as pronounced as in direct testing. Any difference between the 
passively sensitized site and its corresponding control is of significance. What 
would be considered plus minus in direct testing may be considered definitely 
positive, although it is, of course, recorded as plus minus. (2) The reaction 
evolves somewhat more slowly than in direct testing. In direct endermal 
testing the reaction is customarily read at the end of twenty to thirty min- 
utes. At the end of thirty minutes in indirect testing the reaction may not 
yet have reached its height. Usually it has done so within forty-five minutes. 
It should be observed repeatedly during this interval. 

The record of the reaction should have two columns, the first indicating 
the character of the reaction of the patient (left side) and the second. that 
of the recipient as a control (right side). Determination of degree of positive- 
ness is not based upon the general run of negatives at a particular sitting 
as in the direct method but rather upon comparison of the donor’s test with 
the recipient’s test. 

To read, place the index fingers of right and left hand directly below 
the corresponding sites (patient and recipient) for the same extract. This 
prevents confusion of areas. Obviously, the recording is greatly simplified 
if it ean be dictated. In the absence of other help the recipient is usually 
delighted to serve as amanuensis. 

Usually there are one or more positive reactions of greater or less degree 
on the recipient’s side as well as on the patient’s. These may indicate 
sensitization of the recipient or may be due to chemical irritation. Sometimes 
the reaction on the recipient’s side is even stronger than that on the patient’s. 
Sometimes both are positive to equal degree. In neither of these eases ean 
one draw any conclusion as to the patient’s sensitization. If both are equally 
positive it may indicate that there is a chemical irritant or it may indicate 
that the recipient is also sensitized. This much can be definitely said; one 
cannot take the stand that if the patient were also sensitized to the same 
allergen, the reaction on the patient’s side would be still larger. This may 
be true but is not always true. 

Dictate the intensity of the reaction on the left, then the corresponding 
one on the right. Follow through until all have been recorded. Do not at- 
tempt to interpret the reactions prior to recording them. For example, if 
the patient’s site is two plus and the recipient’s one plus, do not reeord the 
former as one plus, the latter as negative. Put down the actual observations. 
Interpretation may then be made at any time subsequently but it is important 
to have it in the record that the recipient also gave a certain degree of re- 
sponse. 

When the patient’s reaction is much Stronger than the reeipient’s this 
probably is of significance. When both are equally strong, the test must be 
repeated at another time, either at different sites. not previously used, or 
preferably, using another recipient. 
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Remarks.—Mirror image application of test substances is preferable since 
the writer has observed a slight variation in the intensity of skin toa re- 
sponses near the spine as contrasted with farther away from it. Since small 
variations are important in passive transfer, this is to he avoided. 

Not too many sites should be tested at one time. Usually from six to 
eight are enough. This is because of the risk of what Walzer terms a con- 
stitutional reaction. This is altogether different from what is meant by con- 
stitutional reaction in allergic shock and, because of the possible confusion 
in terms, might better be called absorption phenomenon. 


Gay and Chant observed that if a site is passively sensitized on one arm 
and the allergen is injected in sufficient quantity into the opposite arm the 
original sensitized site may react with wheal formation, even though there 
is no injection near the site. The allergen obviously was absorbed and ear- 
ried through the blood to the sensitized area. Cohen and his collaborators 
confirmed these observations and further showed that the same phenomenon 
may occur in a sensitized skin site if the allergen is introduced by contact 
with the nasal mucosa. Sulzberger and Vaughan confirmed the phenomenon 
of absorption through the nasal mucous membrane. Walzer, Brunner and 
Smyth and Stallings demonstrated that allergen absorbed from the digestive 
tract during the normal process of digestion may likewise activate a passively 
sensitized skin area. 

If, during the P-K test, several strongly. positive reactions occur, enough 
allergen may be absorbed (coming both from the patient’s area and the 
recipient’s area) to produce this absorption phenomenon, with the result 
that all of the passively sensitized areas simultaneously become positive. 
These are obviously true specific wheals which will desensitize all the areas 
for the absorbed allergen and will also produce a long refractory phase to 
all allergens. 


Obviously, the absorption phenomenon is to be avoided. If most tests are 
negative the phenomenon will not appear. Therefore, if after a reasonable 
time, say one hour, the initial series of six to eight tests have been completed 
and are not too strongly positive, one can continue with another similar series. 
In this way one may complete all the tests at one sitting but should proceed 
with due regard for the possibility of the absorption phenomenon. Flare-up 
at untested transfer sites during testing indicates advent of the absorption 
phenomenon. 

The absorption phenomenon makes the recipient’s diet during the period 
of the study, important. We have just seen that if an area is passively sensi- 
tized with a specified food reagin and the patient subsequently eats that 
food, a positive reaction may occur. Thereafter, the skin site is desensitized 
for this food. Now if, in the routine P-K, the recipient has been passively 
sensitized and should eat one of the foods to which the patient is allergic, all 
sites will become desensitized to that food and a refractory phase will ensue. 
Must the recipient, therefore, refrain from all foods from the time of sensitiza- 
tion until testing? Fortunately, the situation is not this bad. Walzer finds 
that certain foods produce this phenomenon much more readily than others. 
He has demonstrated it with eggs, fish and nuts, occasionally with banana, 
corn, mustard, chicken and a few other foods. He recommends that, starting 
with the day of sensitization, that is the day of introduction of serum, eggs, 
fish, nuts and any other suspected food should be avoided by the recipient 
until tests have ruled out the presence of allergy to these substances. 
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If the control reaction is stronger than the patient’s reaction, the prob- 
abilitv is that there is some degree of refractoriness in the sensitized site. 
In this case the test should be repeated at another site. Since areas of sun- 
burn and tanning should be avoided, the back is sometimes a more desirable 
area. Doubtful reactions should be repeated on other test sites or on other 
recipients, or, When possible, on the patient himself. 

There has been some confusion in the selection of a term to designate the 
nonallergie subject used for passive transfer. Some term him the recipient, 
as has been done in the present discussion, while others speak of him as the 
donor, evidently stressing the analogy to transfusion, and implying that he is a 
skin-donor. 


Evaluation and Significance of the P-K Reaction and the 
Indirect Method of Testing 


Several factors enter into the success of the passive transfer test. Lie 
more reliable with pollen reagins, less so with foods. Sera with high reaginic 
titer to foods or pollens will give positive P-K reactions to both. Sera of low 
titer may fail to react, especially to foods. Not all recipients accept passive 
transfer. Coea and Grove (1925) found that 84 per cent of normal skins 
accepted transfer while 11 per cent were nonreceptive. Five per cent were 
slightly so. Walzer and Bowman (1931) observed that atopie individuals 
did not aecept passive sensitization as regularly as nonatopic. 

However, Rackemann and Wagner (1936) did not find a nonreceptive 
person among 75 allergies passively sensitized with pollen reagins. This ap- 
parent disecrepaney appears to be reconciled by the work of Romanoff and 
3rooks (1937) who found that allergic and nonallergie recipients accepted 
transfer of undiluted sera equally well, but that when sensitized with serial 
dilutions of reaginie sera the former became nonreactive in lower dilutions. 
They coneluded that the constancy of acceptance depends less upon the pres- 
ence or absence of atopy than upon the concentration of the reagins in the 
serum. However, in view of their findings, it is obviously more desirable to 
use nonallergic recipients whenever possible. 

Levine and Coca expressed the belief that the P-K reaction always parallels 
the direct skin test reaction. If the skin does not react, the P-K will be nega- 
tive, and vice versa. In general, this is probably true but there are exceptions. 
Smyth and Bain reached similar conclusions but called attention to exceptions. 
Coea and Grove have described an interesting example of the customary parallel- 
ism. They observed two patients, both sensitized to green peas. The first, very 
highly allergic, would develop angioneurotic edema of the lips almost in- 
stantaneously following contact with peas, even before they were swallowed. 
Both direct and indirect skin testing were negative. The second patient, sensi- 
tized to the same allergen, reacted with urticaria. Both direct and indirect test- 
ing were positive, and in comparable degrees. Rackemann states that he has 
never observed reagins occurring without a simultaneous positive skin reaction. 

Just as there may be false positive and false negative direct skin reactions. 
passive transfer reactions may be falsely positive or negative as far as clinical 
significance is concerned. Peshkin and Feinman (1929) found this the ease 
and concluded that passive transfer is not a satisfactory substitute for direct 
testing. Chobot and Hurwitz (1937) found that reagins may exist which are of 
no etiological significance, and that certain substances, especially foods, of 
proved etiologic importance may give false negative passive transfer reactions, 
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Tuft and Ramsdell found that twenty-one of twenty-five patients tested 
with horse serum were negative to passive transfer even though direct testing 
was positive. Coca has applied this fact in his rules for serum therapy (see 
Serum Disease). 

Markin states that during an attack of asthma the direct skin reaction may 
be negative, due apparently to temporary refractoriness of the skin, but that 
indirect testing may be positive. Similarly, during pollen therapy the serateh 
reaction may become negative or nearly so, but the reagin content of the blood 
stays high or even increases, as demonstrated by the P-K test. This being the 
case, one cannot explain therapeutic desensitization following injection of 
allergen as due to ‘‘antibody exhaustion.’’ There is as much or even more free 
circulating antibody (reagin) as before desensitization. The production of 
‘blocking antibodies’’ as a result of treatment may, by uniting with the antigen, 
prevent the reaction within the body cells and this, rather than the circulating 
reagin, may protect the cells. It should be stated parenthetieally that although 
the scratch reaction does tend to become less pronounced under hyposensitization 
therapy, this is not the customary observation with the endermal test. 

Walzer found in a study of 200 indirect tests that 3 patients gave general- 
ized nonspecific reactions to any and all allergen extracts. As we have seen, 
the absorption phenomenon (constitutional reaction) in indirect testing may 
produce universal positives, but these three were nonspecifically reactive, not 
examples of the absorption phenomenon. Walzer, therefore, advises that a saline 
control test always be used with indirect testing. If the saline control is also 
positive the reactions are nonspecific. Of course, the saline control would also 
be positive with the absorption phenomenon and the latter must, therefore, be 
ruled out. 

Not all allergens, even among those which cause reagin formation, are 
equally effective in passive transfer. Smyth and Bain found egg allergen dis- 
tinctly more effective in producing positive passive transfer than wheat, and that 
pollen was more effective than other inhalant allergens. 

Spain and Newell have shown that the reagin content of blister fluid follow- 
ing the application of cantharides plaster is the same as that of blood serum. 
Parlato has confirmed this and suggests the possible use of this method with 
infants or others from whom it is impossible to obtain blood. Spain, however, 
advises against this except in great urgency, because the blister itself is very 
painful and because of the possibility of secondary infection. 

Sex, age and blood group appear to play no part in the recipient’s ability 
to accept passive transfer. Even newborn infants may be passively sensitized 
although their positive transfer reactions are not as pronounced as those of 
adults; are not accompanied by pseudopod formation. This corresponds with 
observations of direct testing on infants. 

The Prausnitz-Kiistner phenomenon has been of material aid in furthering 
veneral study of the allergic phenomena. A single allergenic substance may con- 
tain two or more specifie allergens. Thus, in ege there are egg white and ege 
volk. There are even fractions of egg white. A single passive transfer site may 
he desensitized for one allergen, still remaining reactive, after the refractory 
period, to others. Using this principle Bosch et al., demonstrated that the chiet 
allergen in egg white is the albumin fraction. Walzer and Bowman studied the 
allergenic relationship between donkey, horse and zebra sera, showing that all 
contained one identical antigen and each in addition contained allergens which 
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were not alike. Similarly, Tutt compared horse dander and horse serum, 
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ing that dander may contain two organ-specific allergens, dander allergen and 
serum allergen, while serum contains only the latter. 

Levine and Coea injected timothy pollen extract intravenously into non- 
allergic persons. At intervals they obtained blood from the subjects, testing 
it in the skin of others who had been passively sensitized to timothy. Positive 
P-K indicated that the serum still contained timothy allergen. The allergen 
persisted in the circulation for several days after intravenous injection. Cohen 
and his collaborators, also Feinberg and Bernstein concluded from passive trans- 
fer experiments, that pollen allergen persists in the circulation up to 48 hours. 
Tuft determined from preeipitin tests that horse serum injected intramuscularly 
or subeutaneously persists in the circulation for three or four days, after which 
it disappears gradually, being entirely gone by the seventeenth day. Walzer 
and Walzer found that peanut antigen absorbed as food was still present in the 
blood after 48 hours. 

Although reagin is not a tangible substance whose presence may be visual- 
ized like precipitin in the test tube, it is one whose presence may be demonstrated 
by the manner of its reaction. It is, therefore, susceptible of study. As early as 
1921 Prausnitz and Kiistner demonstrated that the transferred substance was 
neither precipitin nor complement fixing antibody. Antibodies occur in the 
globulin component of blood, especially the euglobulin. Smyth and Bain find 
reagin in the pseudoglobulin fraction. Both are globulins or oceur with 
globulins, and both precipitin and reagin are heat resistant to about the same 
degree. Reagin is slightly more thermolabile, but, as pointed out by Zinsser, 
some antibodies are equally so. 

Sherrer found reagins abundant in plasma and serum, distributed parallel 
with pseudoglobulin but present to a slight extent in euglobulin. 

Although reagins and antibodies may not be identical their action is similar, 
they are distributed in the same constituents of blood, and they probably are 
almost identical substances, existing for an identical purpose, 

Human reagins can be transferred passively to monkey skin (Walzer et al., 
1938). Ramsdell has shown that reagins may be transferred from one animal 
to another in the same species. In this way positive skin reactions may be ob- 
tained on passive transfer. Here again we see the evidence of variation in the 
mode of reaction depending upon species. 

Autopassive Transfer.—Cowie suggests that when allergie individuals 
have nonreactive skins, the reactiveness may be increased by introducing the 
patient’s serum into his own skin following the usual Prausnitz-Kiistner 
technic. He designates this procedure autopassive transfer and finds that in 
some instances at least reaction to specific allergen occurs as frequently and 
as vigorously in autopassive transfer as in heteropassive transfer. 

Preservation of serum for passive transfer.—Serum may be lyophilized 
and kept without deterioration for at least several months, 


CHAPTER XXI 
MUCOUS MEMBRANE TESTS 


Test substances may be applied to the mucous membranes as well as to the 
skin. Indeed, these were among the earliest methods used. Kirkman (1835), 
a sufferer from hay tever, tested himself by sniffing the pollen of sweet vernal] 
grass. He promptly developed hay fever. 

Blackley tested pollens in the same manner and by introducing small 
amounts on the conjunctiva. Dunbar, Noon, Freeman, Cooke and Vander Veer 
all used the conjunctival test in the early days of allergic study. At that time 
these were much more logical procedures since they represented efforts to repro- 
duee the disease through natural channels. The surprising fact is that Blackley 
developed the cutaneous test, since at that time there was really no rationale 
roeeit 

Conjunctival Test 


With the advent of skin testing this procedure became of secondary im- 
portance. It is used almost exclusively in testing for sensitization to pollen but 
may be used with other inhalant allergens. When the test was gradually falling 
into disuse Peshkin re-emphasized its value, particularly in testing young chil- 
dren in whom the skin reaction was frequently negative. 

Technic.—Peshkin recommended desiccated pollen powder. Since we 
have seen a few severe local reactions with this method we have prepared 
serial dilutions of pollen extract for preliminary conjunctival testing. The 
strength of the material introduced into the conjunctival sac is progressively in- 
creased until testing is finally done with the dry powder. This method was also 
used by Cooke. 

The dry powdered pollen is freed from impurities by passage through a two 
hundred mesh sieve, and stored in a moisture proof chamber, over calcium 
chloride. The precaution of keeping pollen dry is important, since otherwise 
molds may grow. 

1. Prepare serial dilutions for conjunctival tests, using physiologic saline 
with 0.4 per cent phenol. Extract one gram of pollen in 10 ce. of earbolized 
saline, with frequent shaking at room temperature for from four to twenty-four 
hours. Filter through paper. 

2 Tabel this extract with the name of the pollen and dilution 1/10. Dilute 
ten times with the same diluent, labeling it 1:100. In the same way prepare 
1:1,000 dilution. De 

3. Never test with dry pollen powder if the skin reaction has been positive. 
Never test with dry pollen unless there have been two negative skin reactions. 

4. Start with 1:1,000 dilution. -Apply one drop with a medicine dropper, to 
the conjunctival sac. Wait five minutes. If the reaction is negative at the end 
of five minutes, apply 1:100 dilution in the same eye. After another five minutes 
if the reaction is still negative, apply a drop of 1:10. Finally, five minutes later, 
in the presence of a negative response, introduce a small portion of the dry 
powder. 4 

5. To introduce the powder, dip the flat end of a wooden toothpick into the 
vial, lifting out as much powder as will cover the last one or two millimeters 01 
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the piek. Evert the lower lid slightly by downward pressure on the skin and 
spill the powder from the toothpick onto the lower palpebral conjunctiva. Re- 
lease the lid. The patient will at once experience a burning sensation, more so 
with ragweed pollen than with some of the others, which may be promptly re- 
lieved with pressure of the fingers or a cotton pledget over the closed eye. 

6. Allow the powder to remain in the eye for two or three minutes. In the 
meantime, prepare a cotton brush, twisted on the end of a toothpick. At the 
end of the interval, evert the lower lid. Usually the yellow pollen will be 
found collected in a small strand of mucus, lying on the palpebral conjunctiva, 
near the inner caruncle. If this is touched with the cotton wisp, it adheres to 
the latter and may be readily lifted or sponged out. It is rarely necessary to 
wash the conjunctival sae with a few drops of physiologic saline. 

7. A traumatic inflammatory reaction is seen in the mucosa, even in the 
absence of positive reaction. This is usually more pronounced in the lower part 
of the ocular and palpebral conjunetivae and usually extends to the caruncle. 
The traumatie reaction will subside within three minutes. An injection or 
erythema which persists more than five minutes after removal of the pollen 
powder or after the introduction of a drop of the solution may be eonsidered 
positive. 
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The five minute reading may show merely redness of the ecarunecle as com- 
pared with that of the other eye; more often redness of the mucosal surface 
of the lower lid and the adjoining ocular conjunctiva. The redness may extend 
through the major portion of the ocular conjunctiva, may in pronounced re- 
sponses be accompanied by vaseular dilatation and congestion and chemosis in 
extreme cases. A severe reaction may be followed by edema of the lids. 

Since these pronounced reactions are neither necessarv nor desired, the 
preliminary testing with serial dilutions enables the examiner to avoid them by 
observing a definite positive reaction when present, with one or another dilution 
This having been established, further testing is superfluous. j 

8. The reaction having been determined, it mav be quickly controlled by 
the instillation of a drop of dilute adrenalin solution. lor this purpose a mix- 
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ture containing 4 ec. of 1:1,000 adrenalin with sufficient saturated borie acid 
solution to make 15 ee. may be used. One drop suffices in most eases aichoual 
it may be repeated several times if necessary. This solution causes sight Gark 
ing which is immediately relieved by pressure on the closed lids. ya 

Several who have written on the subject state that adrenalin or cocaine 
solution may be used to control the reaction. Aside from the eerie of 
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_ | Fig. 41.—Two plus conjunctival reactions. Upper left: positive reaction, 
entirely after local application of adrenalin eye drops (upper right). Lower 
type reaction which does not clear entirely after epinephrine (lower right). 


this resistance to epinephrine, a ‘positive epinephrine test, indicating 
sensitization.” 


1as used it once will not use it again if 


cocaine sensitization, anyone who | 
mydriasis 1s as embarrassing to the 


adrenalin is available, since the resulting 
examiner as any strongly positive local reaction. 


Discussion.— The dry pollen conjunctival test was recommended by Pesh- 


kin in 1926 for the diagnosis of pollen allergy in those cases failing to give 


positive cutaneous reactions. He divides positive reactions into four groups. 
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Conjunctival congestion persisting more than five minutes after removal of the 
dry pollen from the conjunctival sac is regarded as positive. In the one plus 
reaction there is moderate congestion of the sclera and palpebral conjunctivae, 
especially the lower, with slight redness and swelling of the carunele. 

In the two plus reaction the scleral redness is more diffuse and more intense. 
Vessels stand out more clearly. The three plus reaction is but a further exag- 
geration of these phenomena, while in the four plus there is chemosis of the con- 
junetiva and caruncle. The chemosis rather than the redness is the diagnostic 
feature of the four plus reaction. The sclera may appear jelly-like and the 
cornea may appear to be sunken in, below the raised borders of the sclera. 

Rarely there is a delayed reaction appearing within 12 to 24 hours. I have 
seen one such ease whose immediate reaction was no stronger than one plus but 
in whom on the following day there was moderate chemosis and generalized 
redness and edema of the eyelids. This lasted for 48 hours. Peshkin states that 
this is more likely to occur in patients suffering with vernal catarrh. My ease 
was one of simple hay fever. 

Peshkin also describes a rare phenomenon which he terms ophthalmographia. 
In it, any and all pollens appear to cause positive ophthalmie reactions. This 
differs from the traumatic congestion appearing after application of the dry 
pollen in that it persists for a long period unless controlled with epinephrin, 
while the latter disappears within five minutes. He likens the hyperirritability 
of the ocular conjunctiva in ophthalmographia to that of the skin in dermo- 
eraphia. 

Peshkin emphasizes that the conjunctival reaction should not be attempted 
if the skin reaction is positive. This is true if one limits one’s self to the dry 
pollen test. Reactions are likely to be too severe. He states that only the dry 
pollen test should be used since dilution of the pollen even to one part in twenty 
as an extract, invariably gives a negative reaction. 

Our experience has been different. We often observe positive reactions to 
1:20 dilution and not infrequently to 1:200 or even 1:2,000. Therefore, if skin 
tests for some reason have not been applied, the conjunctival test should be 
started with a dilution of 1:1,000. If this is negative, a drop of 1:100 extract 
may be applied to the conjunctiva. This still being negative, 1:10 may be 
applied. If this fails to cause reaction the dry pollen may be introduced into the 
conjunctival sae. 

If the dry powder alone is to be used, a preliminary skin test should be 
performed in duplicate. One occasionally sees, in duplicate testing, that one 
reaction is negative, the other positive. One might therefore be misled by a 
single negative scratch test. 

The positive ophthalmic reaction is promptly controlled with epinephrin 
solution, Peshkin recommends 1:1,000 solution and adds the caution that if 
2 or 3 applications do not clear up the reaction it is well not to continue giving 
it because of resultant blanching of the skin on and below the lower lid. We 
find this not a problem when using the higher dilution of adrenalin, deseribed 
above. 

Peshkin recommends as a control test in the other eye, the introduction of 
a small amount of dry pine pollen. He states that he has never seen a positive 
ophthalmic reaction to pine pollen. Of course such a reaction could coneeivably 
occur but other pollens may then be substituted. We have seen several eases 
with positive conjunctival reactions to pine pollen. 


: In practice we use no eon- 
trol test in the other eye. 
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BC eee Pe le aad ics Seecle as it is safe to proceed directly with the 
, pollen test. Ve have had one case which was an exception to this 
rule. A man with hay fever during the elm season gave two negative scrat 1 
reactions to elm. We then did a dry powder ophthalmic test on ike ink a 
The following day both serateh reactions were strongly positive aeleved wath 
swelling and erythema about three centimeters in diameter Rea ion m4 
red and the lids were swollen, edematous, the eve being altos nye Coane 
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Fig. 42.—Three- and four-plus reactions, Diffuse injection 
respond completely to epinephrine (upper right), a “positive 
(lower left) indicates four plus. This also failed to clear up at once 


the conjunctival reaction had also been negative on the day of test. Here were 
in the skin and one in the eye. The 
with elm pollen extract with excellent 
years he has reported in with the 
with excellent results each 
pronounced delayed sub- 
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cutaneous reaction at the site of treatment. The arm becomes rather tender, 
slightly reddened and swollen over an area about two inches in diameter at each 
point of injection of 1:5,000 extract. This reaction evolves slowly over a period 
of about twelve hours, persisting for twenty-four to thirty hours. This again 
corresponds with the delayed positive reaction in the skin and conjunctiva. 

Such a reaction is certainly very unusual but if it is to be completely avoided 
one would have to wait until the day following skin testing before testing in the 
eye. 

There appears to be some variation in the intensity of the reaction to 
pollens, depending upon whether or not the pollen to which the individual is 
sensitized is in the air. I have occasionally done conjunctival tests on patients 
whose symptoms occurred during the ragweed season and who theoretically are 
allergic to ragweed, obtaining negative tests out of season, but clear-cut positive 
reactions during the season. The skin reaction does not appear to vary as much 
as the conjunctival in this regard. 

Waldbott appears to have been the first to suggest this. He states, ‘‘even 
in fall hay fever patients, who are potentially sensitive to timothy inasmuch as 
they give positive tests to timothy but do not show clinical sensitivity, the 
reactions to ragweed were stronger during the time when timothy was in the 
air.’’ This has diagnostic importance since if, preseasonally, one finds a sus- 
pected pollen negative to the dry powder pollen conjunctival test, this negative 
diagnosis may not be conclusive until it has been repeated during the season, 
when the patient is actually having symptoms. If, then, the reaction is positive 
the patient may be given coseasonal treatment. 

According to Fineman the responsiveness or delicacy of the conjunctival 
reaction is between that of the seratch test and the intracutaneous. Given a 
stated series of dilutions, and progressing from more dilute to more concen- 
trated, the endermal test will show up earliest, the conjunctival next, the dermal 
or seratch last. Therefore, those who employ intracutaneous pollen testing may 
have infrequent need for the conjunctival test. 

We rarely find it necessary to test endermally with pollen extracts. 
Endermal tests are done with foods and other inhalant extraets which are 
usually not as strongly allergenic as pollen extracts. But in our experience, 
pollen allergies will react to scratch tests with 2 per cent extract in most in- 
stances, if they suffer from pollinosis. Athough occasionally we test endermally, 
our usual pollen procedure is the scratch test followed in case of doubt by con- 
junctival tests with those pollens which may still be under suspicion. If the 
scratch test has been positive the conjunctival need not be done. If it has been 
negative and, because of the season of the year at which the patient has symp- 
toms, a particular pollen is still under suspicion, conjunctival tests are done. 
If more than one are indicated, two tests may be done at one sitting, using the 
two eyes successively. If the first test is positive, the other eye is not used on 
that day, not because of the severity of the reaction in the first eye, but because 
adrenalin drops have been eiven. 

. If the scratch test alone is used the conjunctival test applied in conjunetion 
with it enhances diagnostic accuracy. I cannot state from experience whether 
this would do so if endermal tests were used routinely. In our own work eon- 
junetival tests are routine in those eases in which positive skin reaetions do 
not coincide with the times of onset and offset of Symptoms, and in those 
which more than one plant pollinates at the same time and sever 
positive skin reactions. 


eases in 
al have given 
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This latter is especially true during the tree pollinating season. The fact 
that a pollen reacts positively in the skin does not necessarily indicate that the 
individual will have symptoms therefrom. <A surprisingly laree proportion of 
ragweed sensitized individuals will also give positive skin reactions to one or 
more of the grasses even though they have no symptoms during the grass season. 
This is even more true of tree pollens. A positive pollen reaction, therefore, does 
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not necessarily indicate the cause of trouble. If a person reacts to two ea 
pollens both of which are usually in the air at the same time, the conjunctiva 
test will often give information as to which extract should be used therapeu- 
tically. ; 

With the routine which we employ, conjunctival reactions will sometimes 
be positive while the dermal test has been negative. . 

Experience has taught that one may reach a pretty definite conclusion: re- 
carding therapy when one finds a negative scratch and positive conjunctival 
reaction. These are mild allergics who often skip a season as far as pollinosis 
is concerned, Since there is thus a possibility that the patient will not have 
symptoms during the season, we do not customarily recommend preseasonal de- 
sensitization to this group. Instead, the patient is directed to await the onset 
of symptoms. If symptoms do not supervene no treatment is necessary. If 
they do, coseasonal treatment is given, usually with satisfactory results. 

It becomes obvious that a comparison of the character of the skin and con- 
junctival reactions gives information concerning the proper treatment. 

As stated above, it is possible those who routinely use endermal tests find 
the ophthalmic reaction superfluous. Walzer states, ‘‘It is unusual to find an 
adult patient with hay fever, who is more sensitive to the ophthalmic than 
to the intracutaneous test. There are, nevertheless, definite exceptions to this 
rule.’’ 

It may be that endermal pollen tests are necessary in certain sections of 
the country, especially where pollen counts are extremely high. A patient highly 
sensitized to ragweed will probably have symptoms both along the Atlantic 
Seaboard and in the central states. One mildly sensitized might have symp- 
toms in the latter region, on account of the extremely high exposure to pollen 
and yet be symptom free or relatively so east of the Appalachian Highlands. 
Therefore, in those sections where pollen prevalence is extremely high and where 
it is important to recognize the very mildly sensitized, endermal testing might 
be desirable. 

The ophthalmic test has a disadvantage that only one or two test allergens 
may be used at a time. However, with the routine as deseribed above, only 
a few such tests are usually needed. An outstanding advantage of the test is 
that the allergen is applied to a mucous membrane, a surface corresponding 
to that which reacts in the actual disease. 

The dilutions (1:10, 1:100, 1:1,000) are made in physiologic saline to which 
0.4 per cent phenol has been added. The potency of this type of extract is not 
as permanent as that of the glycerosaline extracts. Extracts should therefore be 
kept at ice box temperature and renewed every three or four months. 

The conjunctival test is also coming into general use as a diagnostic proce- 
dure preliminary to serum administration. Persons sensitized to horse serum 
customarily give positive conjunctival reactions to 1:10 dilution in saline. The 
undiluted serum may be used, but is sometimes irritating. Since it is of utmost 
importance that serum sensitization be recognized prior to the administration 
of any horse serum preparation, the routine procedure in testing for allergy 
thereto should consist of (1) seratch test with undiluted serum or diluted 1 10; 
(2) conjunctival test; (3) if these have been negative, endermal testing, first 
with 1:10 and then with undiluted serum (see Serum Disease). 

Passive transfer in the conjunctiva.—Sherman, Feldman and Walzer have 
shown that the mucous membrane of the ocular conjunctiva may be passively 
sensitized. After the instillation of 2 per cent butyn, 0.1 ec. of the serum to be 
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tested was injected into the mucosa of the ocular conjunctiva. Subsequent 
testing was done by contact application, as in the usual conjunctival test. 
Specific positive reactions were observed. Following positive reactions a period 
of refractoriness in which positive reactions could not be obtained to any allergen 
often appeared, lasting as long as a month. | 


Passive Sensitization of the Rectal Mucosa and Other Tissues 


Gray and Walzer have passively sensitized areas of the rectal mucous 
membrane, following which the allergic reaction could be induced following 
either oral or rectal administration of the antigen. The reaction consisted of 
edema, hyperemia and increased mucus secretion, with pruritus, burning, a 
sense of fullness and desire to empty the bowel. Since the reaction occurs with- 
in a few minutes after ingestion, one must assume that the excitant reached 
the sensitized rectal area through the blood stream. Walzer, Gray, Strauss and 
Livingstoh (1938), using the rhesus monkey passively sensitized various in- 
ternal tissues with high titer human serum. They then observed local tissue 
response to intravenous injection of antigen. The mucosa of the entire gastro- 
intestinal tract below the esophagus, the peritoneum, spleen and uterus all 
appeared susceptible to local passive sensitization. Liver, lymph glands, volun- 
tary muscles, and subcutaneous tissues did not. 

Sherman, Kaplan and Walzer have passively sensitized the nasal mucosa. 


Nasal Reactions 


Occasionally after the application of dry pollen powder to the ocular con- 
junctiva the patient will react with paroxysms of sneezing. This usually ac- 
companies a positive ‘‘ophthalmo.’’ However, we have seen persons whose 
conjunctivae appeared to be nonreactive since the ophthalmo reaction was nega- 
tive but in whom the etiologic diagnosis was based entirely on the resultant 
paroxysms of sneezing. Only one of several pollens tested caused this, and 
treatment with this pollen extract relieved symptoms. 

Nasal contact test.—In nasal allergy, the nearest we can come to reprodue- 
tion of the natural phenomenon is the introduction of the suspected substance 
directly onto the nasal mucosa. Kirkman did this a hundred years ago. 
Blackley and Dunbar used it as a test procedure. Duke (1925) suggested it as 
a routine test. However, he made certain modifications, in an effort to avoid 
too intense reactions. His procedure consisted in spraying 1 :1,000 pollen extract 
into the nose. The positive reaction consisted in sneezing, swelling of the nasal 
mucosa and increased nasal secretion, in other words a mild attack of hay fever 
of short duration. nt 9 

Duke did not limit himself to the study of pollens. He had the patient In- 
hale from any of a variety of substances to be tested, noting whether sneezing 
or other symptoms resembling hay fever or asthma supervened. As an example 
he deseribed a carpenter troubled with nasal and bronchial symptoms while 
at work. When he inhaled from a bag of birch wood shavings he had a violent 
attack of sneezing. The shavings of several other kinds of wood caused no symp- 
toms. Duke observed similar reactions to feathers, furs,’ perfumes, cedar oil, 
turpentine and smoke. 

Efron and Penfound (1930) proposed the nasal test as a routine diagnostic 
procedure, more reliable than either dermal or endermal skin tests. Their work 
Using a De Vilbiss (No. 36) powder blower, they 
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done outside of the pollen season, when the patient was symptom free. Blowing 
the dry powder into the nose promptly caused suffusion of the eyes, especially 
the homolateral eye, slight burning and tingling in the nose and in more pro- 
nounced cases tingling pains at the vertex or occiput, slight increase of mucus 
in the nose and one or two sneezes. If the pollen was nonallergenic for the 
particular patient, symptoms subsided within a few minutes. If it was 
allergenic, hay fever symptoms of varying severity ensued. Most sensitized 
patients reacted within a few minutes, although there were some who ex- 
perienced delayed reactions, symptoms appearing after as long as fourteen 
hours. 

As soon as definite symptoms indicative of sensitization appeared the nose 
was irrigated with saline until all pollen was washed out, after which it was 
sprayed with ephedrin solution. As a rule, symptoms were of short duration, 
although the investigators described some cases which lasted for several days. 
One person experienced hay fever for two weeks following the test. 

Just as there is no absolute correlation between skin test and conjunctival 
reaction, there is none between skin test and the nasal contact reaction. In 20 
per cent Efron and Penfound observed negative skin tests but positive nasal 
reactions. In these the nasal reactions were shown to be true positives. They 
also observed positive skin reactions with negative nasal response. In these the 
skin test was falsely positive. This occurred both dermally and endermally. 
The pollens used were giant and short ragweed, marsh elder and cocklebur. 
False positive skin reactions were especially frequent with marsh elder. These 
four pollens are biologically closely related. As a rule, a positive ragweed 
reaction is considered as related to positive cocklebur or marsh elder reactions, 
and treatment with ragweed usually controls sensitization to the other two. 
However, with the nasal contact test they observed one patient who reacted to 
cocklebur only. In this ease obviously treatment with ragweed would not be as 
logical as treatment with cocklebur extract. Species-specifie sensitization has 
previously been discussed. 

Following the report of Efron and Penfound the writer procured a De Vil- 
biss powder blower. However, the amount of powder delivered through the 
blower was so much greater than that to which any one would be normally ex- 
posed, that I experienced great hesitaney in trying it. I did try it with 
orris root, not blowing the powder directly into the nose, but, instead, out the 
window, with the patient who was at the window, sniffing the cloud of powder 
as it passed his nose. 

In the meantime Rudolph and Cohen suggested a different method of test- 
ing which they had applied to persons with vasomotor rhinitis, whose skin 
reactions had been negative. Among 500 persons with nasal symptoms they 
found 384 per cent with seasonal allergic rhinitis, 58 per cent with perennial 
allergic rhinitis, diagnosed by positive skin reactions, and 8 per cent with 
perennial rhinitis without positive skin reactions. The difficulty of allergic diag- 
nosis in the absence of positive skin reactions in this 8 per cent is obvious. For 
these they prepared a local intranasal test as follows: 

The allergen is sprinkled on a pledget of cotton slightly moistened with 
saline and inserted on a probe against the mucosa of the middle turbinate and 
nasal septum. A control probe with saline is applied in the opposite nasal 
chamber. Contact is maintained for twenty minutes, after which the pledgets 
are removed. Immediate mechanical reaction which oceurs in all eases consists 
in suffusion of the eyes and irritation of the nose. There may be burning, 
tingling and even pain over the bridge of the nose with some mucous secretion 
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and occasionally a sneeze or two. Examination of the nose at this time shows : 
highly congested mucosa. If the individual is not sensitized symptoms subside 
in several minutes. In the presence of allergy typieal vasomotor rhinitis on 
the tested side will ensue. Most patients react within twenty minutes. The 
longest reaction interval was 12 hours. In the presence of a positive reaction 
the congested mucous membrane becomes pale, edematous and there is an in- 
creased mucous secretion. 

Reactions are controlled with tampons of 1 per cent ephedrin or by irriga- 
tion with warm normal saline. Occasionally the reaction is prolonged, with 
nasal obstruction which in one case lasted an entire week. Only one sub- 
stance is tested in each twenty-four-hour interval. Twenty-two patients were 
so studied. In 19, from 1 to 4 positive reactions were observed in each patient. 
Substances used consisted of dried epidermals of goose, chicken, duck, canary, 
cattle, dog, cat, horse, rabbit and wool; cottonseed, flaxseed, kapok, mattress 
dust, orri§ root, pyrethrum, glue, grass and ragweed pollens. 

In 8 of the 19 patients Rudolph and Cohen obtained relief amounting to 
from ‘50 to 90 per cent following treatment based upon positive intranasal 
reactions. 

The possibility of prolonged reaction lasting a week or more is as obvious ¢ 
disadvantage in the technic employed by Rudolph and Cohen as that used by 
Efron and Penfound. Furthermore, the mechanical irritation necessary in the 
execution of the Rudolph-Cohen test appears to me to be a factor which should 
he avoided if possible. 

At the suggestion of Hansel* we have used the following procedure which 
has been so satisfactory and so free from untoward reactions that it has become 
routine. 

Powder puff test.—-(1) lor testing, use dry powdered allergen, either the 
pollen powder or the purified powdered allergen manufactured for seratch 
testing. 

(2) Do not attempt to test in the presence of active symptoms of nasal 
allergy, since a positive reaction will not necessarily increase symptoms already 
present, and, in the presence of objective symptoms there is no way by which 
one can distinguish between positive or negative response. In the absence of 
acute nasal symptoms, the test may be applied. 

(3) Twist a wisp of cotton loosely on the end of a toothpick, leaving evenly 
frayed edges, a miniature powder puff. 

(4) With nasal speculum, inspect the nasal mucosa, selecting the side for 
testing which appears more nearly normal. <A reacting nasal mucosa is pale, 
sometimes almost pearly, more or less edematous, often with increased mucus. 

(5) Dip the dry powder puff into the test substance. A small portion 
remains attached to the frayed ends of the puff. Having selected the side of the 
nose for testing, instruct the patient to close the other side. Hold the puff at 
the nasal orifice while the patient takes a short sharp sniff, not too deep. The 
powder promptly disappears from the puff, aspirated into the nose where it 1s 
deposited on the nasal mucosa. . 

The degree of contact is more nearly that which one would normally experi- 
ence. Hence the name, powder puff. As a rule, the immediate or mechanical 
reaction is slight, possibly a sneeze, rarely a sense of stuffiness or pain. I 
sneezing ensues there may be slight temporary conjunctival congestion. 





*Hansel, French: Personal communication. 
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After five minutes, the nasal mucosa is again inspected. In a positive 
reaction there may be beginning edema with pallor and inereased secretion. 
There may be sneezing, rhinorrhea or even lacrimation. At least fifteen minutes 
is allowed before the examination is completed, when the nasal mucosa should be 
again inspected. Oceasionally there are delayed reactions, so that no more 
than two or at most four tests should be done in a twenty-four-hour period. If 
four are done, two on each side, and delayed reaction occurs, they must be 
repeated separately. 

The record of each test should include description of the nasal mucosa before 
application of the puff; after five minutes and fifteen minutes; the occurrence 
of sneezing, itching, stuffiness, rhinorrhea or lacrimation, especially atter five 
minutes; and when possible, in positive cases, record of smear eosinophile count, 
at the height of the reaction. A positive reaction with visible turbinal edema 
may be delayed, reaching its height only after an hour or two. 

If the test is positive an ephedrin nasal spray may be applied, with quick 
subsidence of symptoms. The test is of no value in the presence of active 
symptoms. 

We have used it routinely for three years, using allergens which have been 
positive and negative by skin test, and we have seen no embarrassing reactions, 
none that have lasted more than a few hours. 

Discussion.—The nasal contact test has the obvious advantage that we 
are reproducing the actual disease, by natural methods. A disadvantage is that 
only a few tests may be done at a time, but since a thorough study of the frank 
allergic requires several days, this is not a material disadvantage. Only those 
inhalant allergens which come under special suspicion are used. The fact that 
skin reactions, either scratch or endermal, have been positive does not control 
the selection of powder puff tests. I have seen three and four plus endermal 
reactions or even seratch reactions to allergens such as house dust, feathers, 
orris root, pyrethrum and tobacco show entirely negative by powder puff and 
vice versa. This is important, since if the direct application of orris root to the 
nasal mucosa does not cause symptoms in a case of nasal allergy one need not 
put the patient to the bother of avoiding orris root or being hyposensitized to 
it. As a consequence our routine is to test by the powder puff method with the 
more common inhalant allergens such as dust, feathers, orris root, tobacco, silk, 
pyrethrum. Occasionally, others such as horse dander, rabbit hair, eat hair, ete., 
are used. The decision as to avoidance or treatment depends upon comparison 
of the results of skin test and nasal contact with the clinical symptoms. We do 
not use the test routinely with pollens, since the conjunetival test is simple. 

This technic differs from that of Rudolph and Cohen in that they employed 
nasal contact only in eases which failed to give positive skin reactions. 

Natural allergens.—If this test is employed as a routine procedure, and if 
the number of patients studied is great, the expense of using purified allergen 
powder becomes not inconsiderable. For this reason it is desirable to employ 
cruder allergenic substances, which incidentally are more nearly like those with 
which the patient normally comes into inhalant contact. Pure powdered orris 
root may be obtained from the drug store. If the patient suspects a partieular 
cosmetic powder this may be used. House dust may be used as such after pre- 
liminary sifting to remove large particles. Tobacco may be pulverized and 
used as such. The same procedure may be used with old feathers and kapok 
which have become brittle. Pyrethrum powder may be obtained from a drug 


MUCOUS MEMBRANE TESTS 215 


house. The prepared insect powders should not be used because some are 
naturally irritating. Suspected inhalant allergens such as rabbit hair, horse 
hair, dog hair, cat hair, silk, cotton fibers, flax, orris root, feathers may be 
mounted between concave wire meshes and appropriately labeled. These are 
held to the nostril while the patient sniffs. All should be in as near their 
native state as possible. Thus raw silk is preferable to treated silk and feathers 
obtained directly from the fowl are preferable to processed feathers, ready for 
the pillow. 

Nasal intramucosal test.— We have seen that the conjunctival mucosa may 
be passively sensitized following intramucosal injections. Dean and his co- 
workers have applied intramuecosal tests on the inferior turbinate, injecting 
the allergen as in an endermal test. They found positive reactions similar to 
those of the skin, some even going on to wheal formation. Response was usually 
observed within from fifteen to thirty minutes. Positive reactions were often ac- 
companied* by nasal symptoms such as obstruction, inereased secretion and 
sneezing. In this test as in the skin and conjunctival tests delayed reactions 
are observed, coming on several hours after testing. It is especially interesting 
to note that both inhalants and ingestants such as wheat, egg and milk reacted 
positively in the nasal mucosa. Dean found positive intramucosal reactions to 
substances which had given negative skin reactions. 


Contact allergic coryza.—Forman (1934) looks upon the idiosyncratic 
response of the nasal mucosa to atopens and nonatopens as comparable to 
atopic and contact reactions of the skin. Some substances causing dermatitis 
give positive atopic skin reactions, while others react only by contact or patch 
test. In the same way substances producing vasomotor rhinitis which cannot 
be proved to be atopens by skin test may cause mucous membrane responses 
which appear to be specific. This includes especially certain volatile oils, 
perfumes, odors of alcohol, gasoline, frying foods, formaldehyde, smoke, 
ete. In such eases intentional inhalation of the suspected excitant may facilitate 
diagnosis. 

Bronchial contact test.—Stevens has carried the application of the test 
allergen to the limit of directness by having the patient inhale weak solutions 
of the test substances. After studying a sufficient number to draw conclusions 
he discontinued the method because of the occasional severe asthmatic reaction, 
sometimes lasting several days. . 

He found that those asthmatics who were dermally insensitive or nonreactive 
usually did not react to direct application by inhalation. But in those in whom 
the skin reaction was positive the inhalation test was often positive, even though 
it might not be the same substance which caused the positive skin reaction. In 
approximately one-half of those in whom the inhalation reaction was post- 
tive the intracutaneous reaction to the same substance had been negative. In 
one-half, the positive skin reaction corresponded with the positive inhalation 
reaction. It is interesting that in food allergies, with asthma, the asthmatic re- 
action could be produced by inhalation of an extract of the allergenic food. 

It would appear that with inhalants as with foods, the skin reaction. 1s not 
infallible but gives about 50 per cent of the desired information ; that direet 
but that the method is not desirable as a routine be- 





inhalation is more reliable, 
cause of the occasional severe response. 


CHAPTER XXII 
THE PATCH TEST 


This is primarily the dermatologists’ contribution to allergy. The patch 
test is not new, having been introduced by Jadassohn in 1894. It was popu- 
larized in Europe by Bruno Bloch, in this country by Sulzberger and others. 
Cooke (1916) and Spain (1922) employed the procedure in the diagnosis of ivy 
poisoning with the application of an aleoholie ivy extract to the skin. 

Technic.—A suitable area free from eruption is selected for testing. This 
is usually the back or the arm but if these areas are involved with dermatitis 
other regions of the skin such as chest, abdomen or thigh may be used. 

Apply the test substance directly to the skin, preferably in that state in 
which it normally is in contact. The strength employed should be one which 
experience has shown is harmless for normal skin. A soluble substance may be 
dissolved in water or the material may be suspended in olive or almond oil. 
A single drop of the test material suffices. 

Cover the applied material with a one inch square of cellophane. Cover the 
latter with a square of adhesive enough larger to assure sealing the test site for 
a sufficiently long period. 

Write the name of the test substance on the adhesive. 

If several tests are to be made, they may all be applied in a row which is 
then covered by a single long strip of adhesive, the names of the test substances 
being written over each. 

Allow the substance to remain in contact with the skin long enough to 
determine the reaction. The time interval varies. Twenty-four or forty-eight 
hours usually suffices. However, since the reaction occurs much more rapidly at 
times, the patient should be instructed to report to the office at any time if itch- 
ing or other discomfort becomes pronounced. If he eannot do so, he should re- 
move the plaster himself, preserving it to bring with him later. This latter 
point is especially important if several tests have been done and the plaster has 
been correspondingly labeled. 

There is a ready prepared patch test adhesive plaster, Llastopatch* which 
is of appropriate size and has a cellophane dise already applied to the adhesive 
surface. This is often convenient when only a few tests are being done or when 
they are being made on the rounded surface of the arm, where the adhesive tabs 
on each side serve to hold the plaster in place. An equally good simple pateh 
may be made using 114 inch waterproof adhesive, cut diagonally into a 
diamond shape. 

An alternative method consists in applying the test substanee when it is in 
liquid or paste form to a small square of linen about one-fourth inch square. 
This is next covered with a one-inch square of cellophane and finally with 
adhesive. This has a very definite advantage, that there is usually a zone free 
from reaction between the linen and the adhesive, the area where the skin was in 
contact with cellophane. This is especially desirable since a surprisingly 
large proportion of persons are allergic to adhesive. One can usually recognize 
a positive reaction one-fourth inch square as easily as one a full inch square. 
The surrounding free zone is advantageous. With this method application is also 

*Duke Laboratories, Ine., Long Island City, New York. 
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easier, Since the cellophane may first be attached to the adhesive and then fitted 
squarely over the piece of linen. A control site must be used with a square of the 
same linen or cotton. 

Adhesive substitutes.—Grolnick and Walzer have suggested a method for 
use in cases sensitized to adhesive. They employ cellophane discs 2 or 3 centi- 
meters in diameter to cover the test site, which are sealed to the skin around the 





Fig. 44.—Application of the patch test. Circular patches at left, of bird’s-eye cloth, sealed 
with frisket. Frisket is applied in a circle, using the mouth of a small bottle for application. 
Test material is placed in the center and both are covered with cloth. Soap patches at the 
right are with adhesive plaster. A drop of the test material was applied either directly to the 
skin or on a small square of cloth; then it was covered with a square of cellophane and, 
finally, with adhesive slightly larger.than the cellophane. 





and with good 


Mae die Ben dee iar , 2S ateris adhesive plaster type 
Fig. 45.—Ready prepared patch test material of the adhesive } “‘Blastopatch.” 


adhesive quality. The cellophane protection is incorporated in the patch material, 
This may be applied on arms, legs, back, or elsewhere. 


cireumference with a special collodion or liquid adhesive* said to be non- 
allergenic. The transparency of the cellophane permits observation of the 
reaction during the course of its development. <A rather heavy cellophane (600 
weight) is used. Nonmoisture-proof cellophane should be used since the authors 
have reported contact dermatitis due to moisture proof cellophane. 


*Johnson and Johnson, 
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U.S. P. ecollodion is not suitable since it contains benzoin, castor oil, balsams 
and essential oils which may serve as allergic¢ excitants. 

Although the special collodion so far appears to be nonallergenic, one could, 
as an emereeney procedure, use ordinary collodion. 

To protect the cellophane cover, a sleeve of stockinette bandage is rolled over 
the arm and held in place with elastic sleeve garters. 

After reading, the collodion is removed with ether or acetone. 

Other methods of patéh application such as bird’s-eye cloth and frisket or 
rubberized cloth and ‘‘Duo liquid adhesive’’ are described under ‘‘adhesive 
dermatitis’? (Chapter LXVIIT). 





Fig. 46.—When dermatitis involves the back, the patches may be applied elsewhere. 
When a large number of materials must be tested they may be placed in rows and covered 
with long strips of adhesive. For subsequent identification it is well to write the name of the 
material being tested on the adhesive, over the appropriate site. 


Plant oils in acetone are now available commercially* and make a more 
satisfactory mode of testing than the use of pollen, leaves, ete. A drop of the 
extract is placed on the skin and spread over an area of approximately 1 em. and 
allowed to dry. The drops should be placed about 5 em. apart, and as many 
may be used as can be placed on the back at one time. These drops are not 
covered. Since the extract may be rubbed off the skin by the clothing, making 
it difficult to find the spot one or two days later, some method of identification 
must be used. Shelmire marks squares with a flesh pencil, while we place a dot 
of earbol-fuchsin stain beside each spot. Either of these methods will indicate 
the location of the drop for several days. Tests made in this way are read in the 
same manner as those before mentioned. . 

Site of testing. Sulzberger has observed that certain skin areas may be 
more reactive than others. Thus, when dermatitis involves the face, pateh 
tests are more likely to be positive if applied to the face or to the ‘‘V of the 
neck.’’ This is the V-shaped area below the jaw, customarily exposed, espe- 
cially in women. 


*H. L. Graham Laboratory, Dallas, Texas. 
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When dermatitis of the face is presumably due to contact allerey, and 
contact tests applied to the back, arm or elsewhere, have failed to raicate ‘ie 
etiologic agent, they should be repeated on the V of the neck. This suggests 
the possibility of other associated areas. As emphasized by Shinhadiens couiset 
test should not be construed as finally negative until it has been rs fected i 
area that has previously been involved with the dermatitis. - ‘ 





Fig. 47.—Types of positive patch tests. Upper: papular dermatitis without vesiculation after 
24 hours’ contact. Lower: vesiculation after 24 hours. 


Record of reactions.._As with the dermal or endermal skin test, reactions 
may be classified as early or late. An early reaction usually does not appear as 
rapidly as the early scratch or intracutaneous reaction. An early patch reaction 
may occur within from two to four hours, with vesiculation or even bulla forma- 
tion. Delayed reactions appear after many hours, even after two or more days. 
It is less explosive and takes on more the nature of a chronic eezematous lesion as 
contrasted with the earlier vesicular one. 
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Bruno Bloch classified patch test reactions as follows: 


Grade I: Simple erythema. 

Grade Il: Erythema, edema, formation of nodules. Th. 

Grade III: Pronounced erythema, edema, abundant nodules, beginning mild vesicu- 
lution. 

Grade IV: Confluent vesicles. 

Grade V: Destruction of the epidermis, progressing In some cases to necrosis. 

This classification is entirely acceptable, but the time element should also 
be indicated. Vesiculation or bulla formation within four hours 1s a more 
strongly positive reaction than after twenty-four hours. 


Delayed reactions.—Patches are usually left in contact with the skin for 
24 to 48 hours, at which time readings are made. Delayed positive reactions 
may appear after a longer interval (following removal of the test substance). The 
positive reaction may appear after four or five days or even a week. Readings 
should therefore be repeated over this interval. Positive reactions appearing 
ten days or more after first patch application probably indicate beginning sensi- 
tization at the end of the usual incubation period. This response has been ob- 
served in priniula and rhus reactions. 


Selection of test substances.—Any suspected substance may be employed 
in patch testing, provided one is certain that it is not a natural irritant. 
Strong acids or alkalis or other substances which normally damage the skin 
should not be used. Allergy to soap is quite common. Soap as a rule is rather 
strongly alkaline. A soap paste allowed to remain in contact for some time will 
cause a Grade I reaction, or stronger, in any skin. Obviously, therefore, soap as 
such should not be employed in the patch test. Furthermore, one does not 
customarily leave soap lather in contact with the skin. One’s endeavor should 
always be to approximate as nearly as possible the natural contact. In ‘testing 
with soap, therefore, one should make a weak soap emulsion for contact applea- 
tion. This should be dilute enough that on control skins it does not cause 
dermatitis within the twenty-four-hour interval. This general principle will 
apply with all pateh test substances. 

These instructions having been applied, there is no limit to the materials 
that may be used. These may vary from sawdust from some particular wood, 
through paper, cellophane, ointments, to pure metals such as nickel and synthetic 
chemicals such as paraphenylenediamine (Ursul), the black dye so commonly 
used in the preparation of leathers, cloths, and the like. 

The fact that dermatitis from clothing may be due not only to the cloth 
but to the dyes and finishes explains failure at times to recognize the offending 
material. If silk is suspected it is not enough to pateh with silk or with simple 
uncolored silk cloth. The actual material being worn by the patient must often 
be used. This even comes to the point where, when black stockings are suspected, 
it is not enough to test with any black stockings, but with the particular blaek 
stockings under suspicion. 

Kor discussion of test materials used routinely, see Table LXNX. Chapter 
LXIX. 

Testing with therapeutic materials.— Knowledge of contact dermatitis 
has been of material assistance to the dermatologists who have found that in- 
dividuals may be allergic to some of the local medicaments. Ayres and Anderson 
report four cases of sensitization to such a simple loeal remedy as Whitfield’s 
omtment. This contains 2 parts of salicylic acid, 4 of benzoie acid. to 30 of 
benzoimated lard. One may become sensitized to any of the three constituents, 
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l‘or testing, the authors used three substances: salicylic acid, 2, petrolatum, 30; 
henzoie acid, 4, petrolatum, 30; and benzoinated lard. They observed positive 
reactions at one time or another to each of the three. 

They emphasize that the idiosynerasy was not manifested so much as 
dermatitis venenata as by an exacerbation of the previously existing condition. 
Whitfield ’s ointment is used principally in the treatment of the funeus infections 
of the skin. Persons who develop allergy to the ointment will first appear to im- 
prove as a result of the fungicidal effect. Later the original lesion will return 
and appear to spread. Withdrawal of the ointment results in temporary 
improvement which is again followed by exacerbation due to new growth of 
fungi. 

Dermatologists of wide experience often start treatment with a weak oint- 
ment in order to make sure first that the individual is not sensitized thereto. 
Ayres and Anderson remark that if dermatologists would use diagnostie patch 
tests before the appheation of curative remedies, they could, in the absence of 
sensitization, proceed at once with the stronger remedies, thereby obtaining 
better final results. 

Sulzberger and Morse have reported contact dermatitis due to wool fat. 
Lanolin is often used as a base for ointments. Therefore, those with dermatitis 
who do not respond adequately to treatment may be allergic to wool fat and 
should be tested thereto. 

Testing with plant extracts.—Karly studies of dermatitis due to plants 
were directed especially to those which produced this reaction in the larger 
proportion of the population, poison ivy, poison oak, poison sumae and primula. 
Other plants not usually considered allergenic may produce contact dermatitis. 
Thus, dermatitis has been found due to dog fennel by Rowe; to bleeding heart 
by Harville; to chrysanthemum by Pilot; to tansy by Greenhouse and Sulz- 
berger; to marsh elder by Huber; to helenium by Balyeat and Rinkel. 

Shelmire* routinely tests with oils from 56 different plants (see Table XIX). 
This ineludes those plants with which farmers and others in east Texas are 
more likely to come in contact. Sixteen of them have been found allergenic. 
He states that contaet dermatitis from plants (excluding ivy) was found due 
to parthenium, bitterweed (dog fennel) and burweed marsh elder in about 95 
per cent of cases. Cocklebur, giant and short ragweed, and sneezeweed are less 
frequent offenders. Rare excitants include hackberry tree, Amoor privet hedge 
(snuff bush), cotton, Shasta daisy, sorghum cane, Forney hay (a local grass), 
Sudan grass. Sunflower and corn are somewhat more important. 

He finds 25 or 30 eases, annually, allergic to parthenium, 10 to 15 to bitter- 
weed, and 5 to 10 to burweed marsh elder. All routine tests were done with 1:20 
dilutions. 

Pollen oils. According to Bruns!ing and Anderson the first systematic re- 
ports of dermatitis caused by ragweed were those of Hannah (1918), and of 
Sutton (1919). Sulzberger and Wise reported positive patch reactions m 
1930. In 1931 Brown, Milford and Coca reported that an oily substance m the 
plant was responsible for the contact dermatitis. This was to be distinguished 
from the protein fraction responsible for hay fever and asthma. 

Pollen dermatitis usually affects the eyelids, neck and exposed surfaces 
above the collar line, and the hands and ankles. 


*Shelmire, J. Bedford, Dallas, Texas. Personal communication 
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In performing patch tests for ragweed dermatitis Brunsting and Anderson 
found that ripe, unwashed pollen gives as strongly positive a contact reaction 
as that caused by the leaf or stalk of the plant. The pollen is moistened slightly 


with olive oil. 


in 13 cases showed positive reactions in but 2. 


Seratch or endermal tests with water soluble ragweed allergen 


In a few of the scratch tests, 


although there was no early reaction, local dermatitis appeared after three or 
four days, which they interpreted as of the same significance as a positive patch 
test and due to the fact that pollen and pollen oil had probably not been ade- 


quately removed from the skin. 


TABLE XIX.—SHELMIRE’S TEST PLANTS 








SCIENTIFIC NAME 


COMMON NAME 





Centaurea americana 
Aster multiflorus 
Cynodon dactylon 
Helenium tenuifolium 
Rudbeckia hirta 
Amphiachyris dracunculoides 
Diodia: teres 

Croton capitatus 
Kallstroemia maxima 
Eupatorium serotinum 
Xanthium speciosum 
Melhilotus alba 
Froelichia floridana 
Syntherisma sanguinalis 
Croton monanthogynus 
Lespedeza frutescens 
Heterotheca subaxillaris 
Erigeron philadelphicus 
Ambrosia frifida 
Rumex crispus 

Iva angustifolia 
Thelesperma gracile 
Solidago serotina 
Marrubium vulgare 
Monarda punetata 
Acuan illinoensis 
Gaillardia pulehella 
Vernonia baldwinii 
Chenopodium botrys 
Sorghum halepense 
Chenopodium album 
Gaura parviflora 
Leptilon canadense 

Iva ciliata 

Asclepiodora viridis 
Cassia chamuecrista 
Amaranthus blitoides 
Parthenium hysterophorus 
Amaranthus retroflexus 
Cycloloma atriplicifolium 
Prionopsis ciliata 
Helenium microcephalum 
Solanum elaeagnifolium 
Aster exilis 

Euphorbia marginata 
Ambrosia elatior 
Hartmannia speciosa 
Helianthus annuus 
Aecnida tamariseina 
Lactuca ludoviciana 
Artemisia mexicana 
Verbena officinalis 
Achillea millefolium 
Kuhnia glutinosa 
Salsola pestifer 
Chrysanthemum coceineum 


American thistle; sultana star thistle 
Many-flowered aster 

Bermuda grass 

Bitterweed; fennel; yellow dog fennel 
Black-eyed susan; niggerhead 
Broomweed 

Rough buttonweed 

Capitate croton; hogwort 

Greater caltrop 

Boneset; late-flowering thoroughwort 
Cocklebur; Clotbur; Sheepbur 
White sweet clover; honey clover; tree clover 
Cottonweed; prairie froelichia 

Crab grass 

Single-fruited croton 

Bush clover . 
Camphor daisy; camphorweed 
Fleabane; daisy fleabane; skevish 
Giant ragweed; horseweed; wild hemp 
Yellow dock; curled dock 
Narrow-leaved marsh elder 

False coreopsis 

Late goldenrod 

Hoarhound ; houndsbene 

Horsemint; perennial sandyland sage 
Illinois mimosa 

Indian blanket; showy gaillardia 
lronweed 

Jerusalem oak; feather geranium 
Johnson grass 

Lamb’s quarters; white goosefoot 
Lizard’s tail; velvetweed 

Mare’s tail; Canada fleabane 

Rough marsh elder 

Oblong-leaved milkweed; silkweed 
Partridge pea; large flowered sensitive plant 
Prostrate amaranth; spreading pigiweed 
Santa Maria feverfew 

Redroot pigweed; careless weed 
Winged pigweed; tumbleweed 
Prionopsis 

Sneezeweed 

Silver-leaved nightshade 

Slim aster 

Snow-on-the-mountain 

Short ragweed; wild tansy 

Showy primrose 

Common sunflower 

Western water hemp 

Wild lettuce; western lettuce 
Wormwood; Mexiean mug wort 

Wild verbena ; European vervain 
Yarrow; milfoil; Thousand-leaf 
Prairie false boneset 

Russian thistle: saltwort; windwiteh 
Pyrethrum 
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Coca finds that oil extracted from the leaf of the plant causes a stronger 
skin reaction than that from dried pollen. He states that the oil in the leaf 
deteriorates rapidly following drying and storage. 

Stroud finds some patients reactive to the oil of short ragweed and not to 
that of giant ragweed. He finds multiple sensitization common in contact 
dermatitis. Perennial dermatitis may be due to the action of several seasonal 
factors. lor example, one patient with ragweed dermatitis had a similar erup- 
tion in the winter, due to contact with wool. 

Dust oil.—It would appear that, in contact dermatitis due to an organic 
substance, the latter is less frequently protein, more often an oil. In pollen 
dermatitis, pateh testing with an aqueous ‘‘protein’’ extract may be negative 
while an extract designed to retain the oil constituent is positive. Stroud ob- 
served persons with dermatitis of exposed skin who had exacerbations during 
periods of house cleaning and at seasons when contact with house dust was in- 
creased. Patch tests with suspected dusts gave little or no reaction. However, 
an oily fraction from house dust caused strongly positive reactions. Normal 
persons were negative. Treatment with dilutions of the oily extract gave relief. 





Jentz ate patch test material. Artificial dentures are made with a variety of 
Cr eetitenen ino: are easily applied in patch dick 
ye INE 





Fig. 48. } ’ | 
materials. These may be obtained in small flat squares which pe 
A patient allergic to his own denture may be tested with several others, a negative one 
selected for a new denture. 


Stock test material. The diversified examples mentioned above illustrate 
the wide variety of possible etiologic contact agents. The discussion also brings 
out the fact that, as in the case of house dust, unless appropriate measures are 
taken to isolate and concentrate the contact factor, false negative reactions 
may lead to erroneous conclusions. <A certain number of plant factors cause 
symptoms in a sufficiently large proportion of patients, SO that it is worth while 
for the physician who does any large amount of work in this field, to develop 
stock testing solutions with the commoner substances. This may be done easily 
by making acetone extracts of leaves or other parts of the plant (ivy, ragweed, 
ete.), extraction ‘being carried out for twenty-four hours. The acetone Is then 
filtered off and evaporated to about one-third or one-fourth of the original 
volume. This is kept as a stock patch test solution. 

The patch test is applied on the skin. I should not be 


Contact stomatitis. I 
It may affect the mucous 


inferred that contact allergy involves the skin only. 
This is strikingly brought out in the observation by Ratner ot 


membrane. r 0 
He reports three persons whose 


stomatitis due to sensitization to dental plates, 
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stomatitis was definitely shown due to contact with a new sy nthetie plate known 
as hecolite. Vuleanite had been used previously without sensitization. An 
interesting feature was that with the plates removed at night the mouth became 
less irritated by morning. There was a diurnal variation. The point of special 
interest as far as the patch test is concerned is that Ratner found that if the 
dental plate was applied directly to the skin of the arm as in the ordinary patch 
test procedure, a positive reaction resulted. 





Fig. 49.—Positive patch test to artificial denture. This was made of vulcanite. Testing 
with several similar preparations showed negative reaction to hecolite. A new denture w as made 
using hecolite. There has been no recurrence of stomatitis. 


Shelmire found that he could produce an eruption on the mucosa of the 
mouth by keeping the membrane as dry as possible while poison ivy was held in 
direct contact with the membrane. He believes that the mucosa is not usually 
involved because the antigen is washed off the surface by the seeretions. 


This would indicate that in some instances at least, if contact allergy is 


suspected as responsible for symptoms on a mucosal surface, testing may be done 
on the skin. 


CHAPTER XXIII 
THE LEUKOPENIC INDEX 


A fall in the total leukocyte count accompanies anaphylactic shock. Widal 
and a number of French authors have described a fall in the total white count 
accompanying acute allergic episodes. These as a rule were not sufficiently 
violent to be termed shock, but the symptoms were usually acute and severe. 
Leukopenia occurred not only after food ingestion but also from inhalation of 
excitants. 

From his study of these more or less explosive allergic responses Joltrain 
concluded that, to be of significance, the leukocytes must show a drop of at least 
2,000 cellsqper cu..mm. from the preexisting level. 

Widal, Abrami and Iancovesco had proposed a test for liver function based 
upon the Widal hemoclastice crisis test. Blood pressure, white count and clot- 
ting time determinations were made upon the fasting patient. He then ingested 
200 grams of milk. In the presence of functional liver damage, the postprandial 
leukocyte count fell, the blood pressure fell and the clotting time became pro- 
longed. Widal stated that of the three observations the leukocyte response 
was the most important and could be used alone as a gauge. 

Vaughan found this procedure unreliable as an hepatic function test, 
but observed that in persons known to be allergic to milk, there was a resultant 
drop in the total white count, irrespective of the presence or absence of liver 
damage. The possibility that a leukopenic response was not due to hepatic in- 
jury, but to milk allergy was obvious. This suggested the idea that the same 
test might be employed as a diagnostic procedure in food allergy provided it 
could be demonstrated that the response was specific, occurring only to those 
foods to which the individual was sensitized. Further study indicated that this 
was probably true. A person sensitized to milk reacted to its ingestion with 
leukopenia, while other nonallergenic foods in the same individual did not cause 
a leukopenic response. The same appeared to be true for other foods. 

Feeling that the leukocyte response might be used as a diagnostic procedure, 
the writer developed the leukopenic index. 

Criticism.— Early observations indicated a reliability greater than that of 
the skin test for foods. The latter, in parallel control series showed 65 per 
cent accuracy, against 81 per cent for the leukopenic index. Findings were 
based on blood eounts calculated from the counting of ten squares on the 
hemocytometer chamber, or a minimum of 200 cells. That is, in the presence 
of leukopenia, if 200 or more cells were not totalled in the ten squares, more 
squares were counted to reach at least this minimum. This standard was 
selected in part on the basis of the observation of Bryan, Chastain and Garrey, 
that counts could be made within an accuracy of about 1,000 cells, with this 
technie. 

Denny (1937) reported greater reliability when 16 squares are counted. 
Hill and Nethery ; Loveless, Dorfman, and Downing; Brown and W adsworthi 
(1938) concluded that aceuracy within 1,000 cells could not be assured ee 
32 squares are counted. When this was done Hill found the leukopenie ee ee 
while the other authors concluded that any apparent 


to be of diagnostic value, clude 
. and food sensitization disappeared, and 


correlation between leukoeyte response rd S¢ i 
that the test is therefore without value in allergic diagnosis. 


” 
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Sinee the publication of these criticisms, Vaughan and Thomas have 
undertaken a study of 1000 leukopenie indices to foods, known to be allergenic 
or nonallergenie in each instance, and counting 32 square centimeters in each 
enumeration. Analysis of the first 459 index determinations showed 79.6 per 
cent correspondence with the presence or absence of symptoms, as against 62.5 
per cent correspondence between skin tests and symptoms. 

Technic.—The patient reports, fasting. The test should be started before 
nine-thirty since it requires two hours and there is evidence that in the after- 
noon there is normally a wider fluctuation in the white count, both fasting and 
postprandial, than in the morning. 

Two fasting total white counts are made at 30 minute intervals, 32 one 
millimeter squares being counted for each determination. The patient next eats 
the food to be tested. One hour after completion of the test breakfast, a third 
white count is made. A final count is made thirty minutes later. 

For comparison there are available four counts, two preprandial and two 
postprandial. The mean of the two fasting counts is taken as the basic count. 
If there is a wide diserepaney between the two, especially if the second is lower, 
the possibility exists that the first count was abnormally high, due to the 
“random activity’? of coming to the office. In this event the second fasting 
count, made after 30 minutes’ rest is more likely to be correet than the mean 
of the two counts. If either of the subsequent counts falls 1,000 or more below 
the fasting mean, the index is considered positive, indicating allergy to the 
food being tested. 

Occasionally a case is observed in which all postprandial counts are low, 
but none quite reaching 1,000 drop. This is often found to indicate a positive 
reaction. 

Sometimes the leukopenic response oceurs later than an hour and a half 
after the last count. Therefore, if the last count shows that the curve is fall- 
ing, subsequent counts should be made at half hour intervals, until the diree- 
tion of the curve is finally determined. 

Since there are a number of variables in the determination of the leukopenieé 
index, it is highly important that as many of them be controlled as possible. 
For this reason great accuracy is required in the performance of the white count. 
Thorough mixing of the cells in the pipette is requisite. If hand shaking is 
employed, this should be done for three minutes each time. The Feder pipette 
shaker in our experience adequately distributes the leukocytes within sixty 
seconds. This is the only one of the available mechanical pipette shakers which 
In our experience adequately accomplishes this purpose.* 

The patient remains seated throughout the test except when he crosses the 
street to procure his test breakfast. However, on his return he remains seated 
at least thirty minutes, usually forty, before the next white count is started. 
He is not permitted to smoke. 

In recording the test a notation is also made as to whether symptoms develop 
during It or afterwards, and a similar notation is made on the following day, 
covering possible delayed reactions. 

Only one food at a time is customarily tested and only one test is done 
each day. An average portion serves as an adequate amount. Examples are 
one glass of milk, three slices of toast, two eggs, one cake of chocolate, a side- 
dish portion of green peas, one or two lamb chops, ete 


*Manufactured by A. S&. Aloe Co., St. Louis. 
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Bureau of Standard pipettes are not required, but the same pipette, 
eounting chamber and cover slip are used throughout the determination. 
Thirty-two squares (16 on each of two double counting chambers) are counted 
each time. Each chamber always has the same cover slip. An automatic 
eounter greatly simplifies the task. 

Until recently, few extensive investigations of the reliability of total 
leukocyte counts have been made since Students’ studies (1907). Many have 
written upon the reliability of white counts, but few on that of white count- 
ing. Conclusions have ranged all the way from those of Ponder, Saslow and 
Schweizer (1931) who believe that there is little fluctuation in total white 
counts through the day and that apparent changes have been due to defective 
technic; to the conclusion of Shaw (1926) that physiological oscillations in the 
size of counts during the day are too great to be attributed to faulty technic. 

Bryang Chastain and Garrey (1935) have run a large series of simulta- 
neous white counts which they then analyzed by modern statistical methods. 
Their study takes into consideration all the possible factors of variation such 
as fillmg and dilution in the pipette, proper filling of the counting chamber, 
settling of the cells ‘‘by chance’’ on the ruled field of the counting chamber, 
variations in ealibration of the appliances, and methods of obtaining the sample 
from the finger. This last is of utmost importance. <A sharp clean stab 
should be made. They recommend a sharp cataract knife. Blood should flow 
freely and squeezing of the finger should never be employed, since this ex- 
presses tissue juices which hasten clotting. The first five drops should be 
wiped away since they may contain leucocytes which are ‘‘in-storage’’ in ad- 
jacent capillaries. Subsequent drops are found to be identical with venous 
blood. In other words it is important to avoid obtaining capillary blood. 

Blood flows more freely if the hand has been warmed, but this is not 
necessary provided more than five free flowing drops have been obtained. 
Clotting may be prevented if necessary by wiping each drop from the finger 
with a gauze sponge slightly moistened with 5 per cent oxalic acid followed 
immediately by wiping with a dry sponge. The patient should be cautioned 
not to put the finger to his mouth. 

At least forty seconds should be allowed before taking the drop for count- 
ine, during which the initial vasoconstriction gives place to active vaso- 
dilation. 

Ponder. Saslow and Schweizer concluded that, assuming proper technie 
in obtaining blood, dilution and delivery into the chamber, the chief factor 
influencing accuracy was that of chance distribution on the counting chamber. 
They believed that 800 cells must be counted each time before this factor could 
be made negligible. : 

Bryan, Chastain and Garrey found that if 10 square millimeters be 
eounted (5 on each side of the chamber), with the blood diluted 1 to 20, the 
average error in counting was +241, 435 cells per cu. mm. of blood. The 
standard error of analysis was +3803, +46, the probable error +204, +31. In 
other words, the accuracy of white counting thus performed with careful 
technie is within 1100 or 1200 cells (three times the standard deviation). 
They found this true with total white counts varying from 3,000 to 15,000. 

‘Tt should be noted that in the interpretation of the leukopenie index as 
deseribed by the writer, a total variation of 2,000 is allowed for, represented 
hy 1000 increase and 1000 decrease over the fasting level. This therefore pro- 
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vides approximately three times the standard deviation reported by Bryan 
et al., on each side of the mean. 

As stated above, more recent work by Hill, by Loveless and by Brown 
indieated that, for accurate counting within an error of 1000 cells (not 2,000 
as just mentioned), 32 squares should be counted. Since this obviously will 
inerease accuracy it is a procedure which should be adopted when feasible. 


The standard deviation.—‘ ‘The constant which has been adopted by biometricians to 
measure in absolute terms the degree of scatter or dispersion of the variates is called the 
standard deviation. It is the same quantity which in theoretic mechanics is called the radius 
of gyration. It is a parameter of the variation curve, representing a distance on the x axis 
such that if the total frequency were concentrated at that point and connected by a rigid bar 
with the mean, the system would have the same rotational properties about the mean in a fric- 
tionless medium as would the whole distribution in its actual form if it were rotated in the 
same medium about the mean as an axis. Roughly, three times the standard deviation on 
either side of the mean will include all the variates.’ 


‘*A standard has to be devised that will be applicable to different kinds of problems. 
This standard is a measuring-rod by which the difference between any sample and the mean 
of the series can be measured. These differences are also ealled deviations from the mean, 
and the standard measuring rod is called the standard deviation. The standard deviation 








; : sum of squares of deviations from mean’’ 
is defined as = : : : 
Total number of observations 

‘*For any series that can be presented by a normal curve, twice the standard devia- 
tion, measured from the center or mean, will exclude at the extreme left and right ends of 
the series, a total of roughly 5 per cent of all samples (2.5 per cent at each end).’’ 

‘‘Three times the standard deviation, measured on each side of the mean, gives roughly 
the upper and lower limits of a normal curve, or more accurately, includes all except one out 
of 870 measurements. *’ 


‘*A standard error of a mean is simply a standard deviation of a set means.’? 


Sources of technical error—Garrey and Bryan have reviewed the liter- 
ature on normal white cell variations. Their article should be consulted for 
details and for study of the conflicting conclusions reached in nearly every 
phase of the investigation which might have some bearing upon the per- 
formance and interpretation of the leukopenie index. 

They list the three chief technical sources of error in white counting as 
(1) failure to procure samples representing systemic blood, (2) failure to 
mix properly the diluted sample in the pipette and (5) failure to count enough 
cells to minimize the inequalities of distribution on the field of the hemoeytom- 
eter. The first of these may be adequately controlled following puncture of 
the finger or ear by waiting for the initial vasoconstriction to pass off and 
using late drops after secondary vasodilation. A very sharp instrument causes 
minimal contraction of the arterioles, more active hyperemia. 

If a minimum of 800 cells are counted, error due to uneven distribution 
is practically eliminated. 

Leukocyte counts of over 10,000 per eu. mm. are observed in normal per- 
sons, but as the white count rises above this figure, the chance of its oceur- 
rence in normal individuals decreases rapidly. This has therefore heen ae- 
cepted as the arbitrary upper limit of normal white counts. 

Effect of age.—The leucocyte count of the newborn is high, ranging even 
up to 45,000. In the majority it lies betweeen 10,000 and 25,000. After the 
first two months there is a tendency toward gradual deer 
two years. Throughout infaney and e: 
ward wide fluctuation, 
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The limits of normal white counts are generally accepted as: for six 
months of age, 10,000 to 15,000; one year, 9,000 to 14,000; the second year, 
8,000 to 13,000. During the first two years the average normal white count 
is 11,000. Lymphocytes predominate during the first two years, with lympho- 
cytes and neutrophiles about equal at age two. 


. At about five years the average total count is 10,400. From age eight to 
eighteen it is 8,300 and from age nineteen to thirty it is 7,400. In the first of 
these three age groups the limits of normal variation are 6,000 to 15,000; in 


the second 4,500 to 13,500 and in the third 4,500 to 11,000. This includes 95 
per cent of individual counts. 


In adults the normal range has been found by various investigators as 
between 3,500 and 15,600, using different subjects with counts taken at dif- 
ferent times. This obviously is not based upon serial white counts taken on 
one person, over short time intervals as is done in the leukopenie index. 


Diurnal fluctuation.—Much has been written concerning periodie or eyclic 
fluctuation in the white count during the twenty-four hours. The major 
evidence indicates that there is no clearly demonstrable periodicity although 
very occasionally large and abrupt variations in the counts of normal indi- 
viduals have been observed by all investigators. There is a definitely recog- 
nized tendency toward a higher total count in the afternoon than in the 
morning. When counting is carefully controlled and at least 800 cells are 
counted, it is most exceptional to observe sudden wide variations within short 
periods of time, unless an obvious cause such as heavy exercise, emotional 
excitement, ete., exists. 


Activity.—The majority of counts at rest range from 5,000 to 7,000. Rest 
of an hour at any time of day appears to accomplish basal conditions as far 
as the white count is concerned. However, the zone of fluctuation of resting 
counts in the afternoon is definitely wider than in the morning, made so by 
an extension of the upper limit rather than the lower. 

Comparisons of white counts, with the subject erect and supine, have given 
inconsistent results with different observers, with no definite conclusions 
reached as yet. 

The majority of investigators report that ‘‘random activity’’ of one’s 
ordinary routine does not cause a rise in white counts. Garrey and his col- 
laborators believe that it does cause a slight increase. 

Strenuous exercise definitely produces a leukocytosis. Examples are a 43 
per cent increase in soldiers after a long march; white counts ranging from 
14,200 to 27,700 in marathon runners, which still remained high two hours 
after the race; 200 and 300 per cent increase in football players after from 
eight to sixty minutes of play; 100 per cent increase following heavy gym- 
nastics; and from 43 to 98 per cent increase following a 220 yard dash. The 
leukocytosis following a run of eight-tenths of a mile returned to normal in 
thirty minutes. A leukocytosis of 35,000 immediately after a quarter mile 
run and emotional excitement returned to 13,000 after 45 minutes. 

Leukocytosis following strenuous exercise is accompanied by an increase 
in both lymphocytes and neutrophiles. The former appear to Increase as a re- 
sult of increased lymph flow. 

Leukocytosis increases progressively with the severity of work done. 
Leukocytosis accompanying exercise is not, as has been suggested, due to con- 
traction of the spleen and consequent delivery of cells into the blood, since it 
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also oceurs after splenectomy. It is not due to blood concentration since 
it has been shown that concentration could not account for more than one- 
twelfth of the leukocyte increase. The leukocyte shift may occur very rapidly. 
In one case it rose to 22,000 after a 100 yard dash which lasted less than eleven 
seconds. In another, leukocytosis of 35,000 followed a quarter mile run which 
lasted one minute. Blood samples were taken as soon as possible after this 
exercise. An increase up to 12,000 to 13,000 occurred within two minutes 
after twenty knee-bends. Return to normal occurred in fifteen minutes. In 
creases of from 19 to 43 per cent which followed weight-raising returned to 
normal within two or three minutes. <A standard running exercise lasting 
thirty seconds showed an increase of 2,000 cells immediately at the termination 
of the exercise. The increase continued for from one to five minutes following 
which it receded more gradually. With mild exercise the return to normal is 
complete after fifteen minutes of rest. Following more vigorous running, 
recovery required thirty minutes. 

Epileptic convulsions are followed by leukocytosis. 

The question arises whether patients on whom leukopenic index de- 
terminations are being made should be kept under basal conditions, at com- 
plete rest through the experiment. As the test is done in the writer’s 
clinic, the patient reports to the office at 9 a.m. and sits in the testing room. 
As soon as practicable the fasting counts are made. The patient then crosses 
the street to eat the test food. He returns to the office where the remainder 
of the test is completed with the patient seated in a comfortable chair. Al- 
most invariably he has been sitting at least thirty minutes before the first 
postprandial count is made. 

Drugs.—Adrenalin causes a pronounced leukocytosis with an increase in 
both neutrophiles and lymphocytes. This may last an hour or two, oeeasion- 
ally as long as six hours, usually due to persistence of the lymphocytosis. 
The lymphocyte increase appears to be due to an increased lymph flow associ- 
ated with stimulation to contraction of the lymph nodes. It may be that 
lymphocytosis accompanying strenuous exertion is due to increased adrenalin 
stimulation. 


Food.—Some authors deny the existence of digestive leukocytosis while 
others conclude from their equally recent investigations that a low-grade 
leukocytosis accompanies digestion. Garrey and-Bryan doubt the existence 
of a true digestive leukocytosis but admit the possibility of a postprandial 
leukocytosis. This implies the existence of leukoctyosis during the process 
of digestion, but not due to that process. Other faetors which might be 
responsible are increase in hydrochloric acid: heating, chilling and overdis- 
tention of the stomach: and psychie factors. Aleohol produces leukocytosis 
within an hour after ingestion. 

Altitude.—Climate appears to have no effect. High altitude usually pro- 
duces leukopenia with absolute lymphocytosis. Acelimatization. with an 
inerease in leukocytes, has been described. 

Gestation.— Leukocytosis occurs during pregnaney, at least in primiparae, 
which inereases toward term. The leukocyte count at the onset of labor 
averages 17,000. It is greatest in primiparae and in severe prolonged labor. 

Psychogenic factor.—Emotional upsets have been shown to e 
cytosis. A case of hyperthyroidism under basal conditions had 
from 7,000 to 18,000 following the suggestion of an operation, 
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has been shown to accompany pain without infection, as in renal colie and 
stretching of the sciatic nerve over a tumor mass. Ten minutes of confusing 
oral examination produced leukocytosis. Persons under hypnosis have been 
made to react with leukocytosis accompanying suggested affective states such 
aS Joy, sorrow, rage or jealousy. 

Affective leukocytosis probably occurs as a result of vasomotor changes 
which release leukocytes into the circulation from storage depots as deseribed 
in the next section. 


Capillary bed.—Changes in total white counts occur too rapidly and are 
of too great magnitude to be explained simply on the basis of formation and 
disintegration of the cells. Furthermore, many instances of leukocytosis 
fail to show the presence of new or immature neutrophiles. The obvious ques- 
tion is, Where do the leukocytes disappear to and where do they come from 
so suddenly? Leukocytes normally accumulate in the capillaries of various 
organs. This capillary accumulation and storage has been observed fre- 
quently, has even been recorded in motion pictures. It appears to be especially 
active in the capillaries of the bone marrow, lungs, liver, spleen and intestines. 
Drops of blood obtained from puncture of an organ may show a higher count 
in the earliest drops, falling shortly to that which is normal for the circulating 
blood. The earliest represent leukocytes stored in the capillaries. This fact 
explains the need, when performing white counts on finger or ear blood, for 
obtaining spontaneous flow and for discarding the first drops. The early high 
counts represent cells sequestered in the tissue capillaries. 

In anaphylactoid shock the lungs are found packed with leukocytes. 
Following the intravenous injection of bacteria leukocytes accumulate in 
the liver, lunes and spleen. They collect in the spleen following nucleic acid 
injection. The local accumulation of leukocytes in anaphylactoid reaction 
may be due to endothelial swelling. It has been demonstrated that specially 
stained leukocytes injected into the splenic artery or portal vein are removed 
by the liver; injected into the ear vein of rabbits and dogs they are removed 
in the lungs. 

The evidence suggests that leukocytes are sequestered in the capillaries 
from which point they may be mobilized into the general circulation by 
circulatory changes, even such changes as accompany emotional upsets. 


Undoubtedly the delivery of new-formed leukocytes from the bone mar- 
row also plays a part at times, as does the delivery of lymphocytes from the 
lymph nodes. However, this can scarcely account for the sudden and rela- 
tively tremendous increases which sometimes occur. There is no unanimity of 
opinion concerning the mechanism of the cireulatory readjustment which 
produces leukocytosis. 

Although it was formerly suspected that leukocytes were very short lived, 
remaining viable in the circulation only for a matter of hours or three or four 
days, present evidence indicates a life of upwards of two or three weeks. 

‘Squier (1946) reported that the transitory leucopenia which followed the 
ingestion of food to which the patient is sensitive is accompanied by and may 
he due to an increased fragility of leukocytes. A later publication shows that 
leukocytes may be disintegrated in the test tube in the presence of reacting antl- 
gen and antibody. This work offers an attractive explanation for the leukopenia 
; It could occur rapidly enough and in sufficient amount to account 
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Randolph (1947) states that certain allergic individuals who develop acute 
symptoms following the trial ingestion of food show a decrease of eosinophiles 
coincident with the clinical reaction and, as the symptoms subside, develop a 
delayed eosinophilia. It is seen most clearly in cases of acute reaction of short 
duration, and the entire response is not commonly observed during the first hour 
after feeding. This is not a constant finding, but there is no such response after 
the feeding of compatible foods. 


Conclusions 


Many of those who have worked with this method have found it of definite 
value. They believe that it is much more dependable than the skin test, and 
that it ean be carried out with sufficient accuracy to make the results reproducible 
if the technical details are properly eared for. Coneeding that much greater 
accuracy is obtained by counting 32 square millimeters, Loveless and associates 
and Brown and his co-workers still do not agree that the method is a reliable test 
for food allergy. Others who have used it over a period of years are still of the 
opinion that it is a useful, dependable method. 

It must be said that the majority of those doing allergy have not con- 
tinued to use the method. This may be due, in part, to unsatisfactory experi- 
ence with it, but, with many, there is the conviction that, while it may be 
sufficiently dependable, it is time consuming, requires technical accuracy which 
cannot always be found in office assistants or technicians, and the same infor- 
mation may be obtained by dietary manipulation which, while slow, may yield 
entirely reliable results. 


CHAPTER XXIV 
DIAGNOSTIC STUDY OF THE NASAL SECRETION 


Eosinophiles 


The finding of eosinophiles in the nasal secretion is not new. According 
to Hansel this was first done by Bizzozero in 1887. Its occurrence in asthma, 
nasal polyposis and spasmodic coryza was recognized about 1890. However, 
it was not until 1927 that rhinologists became seriously interested in it as a 
phase of the problem of allergy. 

Eyermann (1927) found that 72 per cent of 59 cases with nasal allergy 
showed eosinophiles in the nasal secretion. Only 9 per cent among 42 similar 
but nonallergic nasal cases showed eosinophiles. Hansel, and Kahn and Stout 
among others have written on the subject. Hansel, in particular, has made 
most extensive clinical studies and described the characteristics and signifi- 
cance of the cellular elements of the nasal secretion. 


Obtaining material. Material is obtained by having the patient blow the 
nose directly on wax paper or cellophane. Glassine paper, used by pharma- 
cists in the weighing of drugs, is inexpensive and of appropriate size and con- 
sistency. 

The secretion from each side may be examined separately. Nasal allergy 
is practically invariably a bilateral affair, but since there may be a superim- 
posed unilateral infection, the cytology may be different on the two sides. 

If through noncooperation by children, or for other reasons, secretion 
cannot be obtained by blowing, it can often be removed in sufficient quantity 
for study, on an applicator, the cotton swab of which is then rubbed directly 
on to the microscope slide. We have occasionally had recourse to postnasal 
catarrhal mucus obtained either with a swab introduced through the mouth, or 
with the patient dislodging a specimen by hawking. This is rarely necessary. 
If the secretion is too scant, it may sometimes be stimulated by contact of a 
saline applicator against the turbinates. Sinus washings obtained by irriga- 
tion or aspiration may be examined cytologically. 

Staining.—A thin smear is made on a clean slide and allowed to dry. 
Staining may be done either with Wright’s stain or Giemsa’s. Hansel prefers 
the Giemsa stain,* stating that it gives less false staining and, where a large 
number of smears are stained at one time, the individual slides do not require 
the exacting technic of the Wright method. Hansel ’s technic is as follows. 

Fresh stain should be made up, from stock solution, each time. The latter 
is diluted 1 drop to the ce. of distilled water. About Leet OL stain is re- 
quired to fully cover each slide. The stain remains in contact for 25 to 30 
minutes, after which it is poured off and the slide is dipped into distilled wa- 
ter. A few drops of ethyl aleohol may be used to clear off excess stain, 
Placed on end, on filter paper, it dries rapidly. | prefer 45 minute staining, 
followed by 5 minute washing in tap water. or permanent preservation, a 
drop of balsam is applied and covered with the coverslip. 
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*(Hiemsa stain may be obtained from the Gradwohl Laboratories, 9514 Lucas Avenue, 
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Eosinophile granules appear reddish brown. Nuclei are blue. Neutro- 
philes show a clear violet cytoplasm. Masses of neutrophiles may take the 
eosin stain in excess in which case they closely resemble eosinophiles, but on 
careful examination it will be seen that true granules are not present. 

Interpretation.—Ilansel emphasizes that one cannot determine the pres- 
ence of allergic eosinophilia by estimating the percentage frequency of eo- 
sinophiles. Distribution in the mucus is often quite uneven, only certain por- 
tions showing larger accumulations of eosinophiles. A slide may show neutro- 
philes predominantly with only here and there a clumped mass of eosinophiles. 

Clumping of eosinophiles is of diagnostic importance. 

The character of the secretion usually gives some idea as to what one may 
anticipate in the cytology. A profuse watery secretion usually has very few 
eells of any kind. Eosinophiles may be found only after repeated examina- 
tions. The thick mucus which usually accumulates during the subsidence of 
an acute response may contain an abundanee of eosinophiles. A yellow puru- 
lent secretion, usually indicating infection, usually contains chiefly neutro- 
philes although, not infrequently, eosinophiles are seen in a yellow secretion 
and may even predominate. 

Since one should be interested not only in the indications of allergy 
(eosinophiles) but also those of infection (neutrophiles), the record of the 
examination should deseribe both elements. This may be recorded as relative 
percentages but as stated above, such record gives a false impression of ac- 
curacy. A truer representation of what one actually observes may be made 
with the scheme recommended by Hansel. 


TABLE XX.—SCHEMA FOR RECORDING THE CYTOLOGY OF NASAL SECRETIONS 


1 yet es ew scattered eosinophiles 

ye Many eosinophiles—may be clumped 

Y +4, +++, ++4+4+ Kosinophiles very numerous—large clumps 
E4-=- Ne, + Few scattered eosinophiles and neutrophiles 
Mtn~, N +4). +44, +444 few eosinophiles and numerous neutrophiles 
Bee INeperee Many eosinophiles and neutrophiles 

E+, N +4, +44, +44 Many eosinophiles and numerous neutrophiles 

THRE CAE EO On Sa ge ee SR eT pea Eosinophiles very numerous—many neutrophiles 
E ++, +++, ++4++, N +4, +++, ++++ Hosinophiles and neutrophiles very numerous 


Kosinophiles may be present in an allergic nasal secretion in the absence 
of symptoms. Again, they may be absent. Therefore one may examine the 
secretion in the absence of symptoms, but if eosinophiles are not found and there 
is still question as to the allergic etiology, repeated examinations should be made. 
and especially during periods of exacerbation. 


Neutrophiles 


_ An occasional neutrophile is a normal finding in the nasal secretion, not 
necessarily indicating infection. This is observed especially in older persons. 
In those cases in which loeal allergic symptoms are pronounced and there is nasal 
obstruetion with stagnation, secondary infection may ensue, with resultant in- 
creased neutrophile concentrations. This is also true when there has been wide- 
spread destruction of ciliated epithelium, replaced by noneiliated cells. Here the 
secretion tends to stagnate and beeome infected. Stagnation and infection are 
especially likely to occur in the presence of allergic polyps. However, in polyps 
eosinophiles are apt to be especially frequent along with the neutrophiles. a 
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According to Hansel eosinophiles may be increased in ordinary aeute coryza 
to such an extent as to suggest an allergic response, but, as acute symptoms 
subside, eosinophiles rapidly disappear. This is in contrast with allergic coryza 
where neutrophiles disappear gradually while eosinophiles usually inerease. 

So far as I know Hansel is the only observer who has emphasized the fact 
that even in the allergic response the neutrophiles are also increased. pet hel 
evaluating the number of neutrophiles in the secretion, one must take into eon- 
sideration that the neutrophilic response is always greater than the eosinophilic 
response and that the number of neutrophiles usually outnumbers the eosino- 
philes about ten to one. A plus minus or a one plus number of neutrophiles 
represents about ten times as many eosinophiles. In a smear with four plus 
neutrophiles the field is completely covered with them.’’ 

Infection.—Depending upon the presence or absence of infection the 
cytology from the two sides of the nose may vary. When symptoms persist 
after the subsidence of the hay fever season, nasal smear examination aids 
one in determining whether infection or allergy is the continuing agent. Con- 
versely, when there is obvious nasal infection and a question as to nasal 
allergy, repeated smear examinations during subsidence of the infeetion will 
eventually demonstrate whether an allergic factor also exists. 

A single smear examination is rarely final. It should be repeated at dif- 
ferent stages in the evolution of the nasal pathology. 


Eosinophiles in the Blood 


Randolph (1944) deseribes a method for determining the eosinophile count 
in blood. Such counts sometimes have an advantage over the differential, whieh 
shows only the relative percentage of eosinophiles. 





Technic 
Solution 1 Solution 2 
0.1 per cent methylene blue in 0.1 per cent phloxine in : 
propylene PkyCol -- =. eee s D0- ¢.¢. propylene glycol 2.22 _4-2e-= 50 ¢.e. 
Baeitietawatler ato2 25-255 HU ac. 5. Distuled water —..2\. 2.5290 ec. 


The final white blood cell diluting fluid is made by mixing an equal num- 
ber of drops of Solution 1 and Solution 2 in a test tube. This remains usable 
for about four hours. Counts are made in the standard counting chamber. Ten 
or fifteen minutes is required for maximum staining of the cells. The granules 
of the eosinophiles stain brilliant red and the nucleus is green. The nuclear 
elements of all white cells take an emerald green stain. 


& 


CHAPTER XXV 
PHYSICAL ALLERGY 


According to Horton, Brown and Roth the first report of probable physical 
allergy was that by Bourdon (1866) who deseribed urticaria and syncope an 
parently due to cold. The first classic description of urticaria from cold was 
that of Blachez (1872). In the ensuing forty years six writers described single 
cases of urticaria attributable to cold. In 1921-2 three groups of writers reported 
similar cases of what we now term cold allergy. 

Duke’s contribution.—Duke’s first report appeared in 1924 and it is to 
him that we are chiefly indebted for our present knowledge of the phenomenon. 
Duke first suggested a relationship between allergic disease and this unusual 
response to physical agents; showed a close parallelism in the character of the 
reaction; recognized its occurrence in persons who were otherwise allergic or 
who had an allergic family history; demonstrated that mechanical irritation, 
heat, light and effort as well as cold could serve as excitants; deseribed local 
and systemic responses which latter might occur in remote shock tissues or as a 
general reaction; described early and delayed reactions; developed effective 
therapeutic measures; and proposed the term physical allergy, which has since 
come into general use. Concerning the mechanism of the condition, he sug- 
gested among other possibilities that a histamine-like substance might be liberated 
locally. As we have seen, Lewis later showed the probable existence of such 
a substance. 

When Duke made his early observations he believed that he was dealing with 
a very unusual condition. As his interest increased and he commenced search- 
ing for similar cases he became convinced that illness from the action of physical 
agents is not uncommon. During one year he observed over fifty such cases. 
Although Duke wrote voluminously on the subject, acceptance of his observations 
by other students of allergy was slow. In the ensuing ten years not more than 
a dozen articles appeared on physical allergy, aside from those contributed by 
Duke. These were chiefly case reports. 

Improved testing technic.—In 1932 we initiated tests for physical allergy 
in our diagnostic routine. The procedure was quite compheated and rather 
messy. The response or reaction to testing was hard to evaluate. We re- 
mained in some doubt as to the practieal value of the procedure as a routine 
diagnostic measure. 

In 1929 Horton and Brown reported their study of six cases of allergy to 
cold. They followed the systemic response to cold applied locally, when the ‘eir- 
culation from the chilled area was intact, and when it was impeded by a tourni- 
quet. Their study therefore was made with the application of eold to an 
extremity. This differed very materially from Duke’s testing technie. 

As a result of this earlier study, Horton, Brown and Roth in 1986 de- 
scribed their new method of testing for cold sensitization. This is much simpler 
and more easily applied. Following the adoption of this simplified technic, 
we have employed it as a routine test procedure. 


We have inaugurated a 
similar t 


est for heat sensitization, based upon the same principle. Sinee these 
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tests have been in use in our clinie as a routine procedure, we have discovered 
a number of cases in which physical allergy plays an unsuspected part. 

In describing the diagnostic procedure, it seems desirable to mention both 
the older technic of Duke and the more recent one of Horton, Brown and Roth. 


Older Test Methods 


Cold test.—The patient is tested for cold allergy by vigorously rubbing 
ice over chest, back and arms. Ice cubes are too small and melt too ‘apidly. 
If the source of supply is an electric refrigerator, water is frozen in the trays 
with the partitions removed. The ‘‘old fashioned’’ bulk ice is preferable. If the 
patient is sensitized to cold he will respond with urticaria, asthma, sneezing or 
whatever the particular symptom in his case. The length of application of the 
ice rub depends upon the speed with which symptoms become manifest. 
Theoretically one should continue until symptoms appear. In practical work, 
if symptonis have not appeared within three or four minutes the rub is dis- 
continued and at least ten minutes are allowed for the appearance of symp- 
toms. 

This test requires practically complete disrobing since the melted ice 
trickles down the sides, back or abdomen with consequent wetting of the 
clothing unless it is removed practically down to the knees. It involves 
wetting of the sheet on the testing table and the use of a rubber sheet beneath. 
Soon the patient is either sitting or lying in a pool of water. 

Except possibly in the summer time there is always the risk of catching 
cold after the chilling of so large a body surface. The patient must therefore 
be carefully dried. A light protective olive oil massage should be applied, to 
stimulate the circulation in the skin. It is well also to apply body tale which 
does not contain orris root. 


Heat test.—The patient is exposed under a 1500 watt nitrogen lamp with 
an appropriate reflector, the lamp being at a distance of approximately 18 to 24 
inches from the skin. The ordinary heat therapy lamp of this type does very 
nicely. 

Heat is applied to the chest or back or both for a period of ten minutes 
or until the patient manifests symptoms of reaction. 

Contrast test.—As Duke has emphasized, the allergic response to heat or 
cold is not necessarily to fixed or absolute degrees thereof but may be to changes 
in temperature. Therefore, if the patient has not responded allergically to the 
cold or heat test, he may do so when the two are alternated. Here the sudden 
change is the excitant. Therefore the two tests described above may be alternated 
successively. Sometimes this causes reaction when neither alone will. 


Control of reactions.—If a person has reacted to heat or cold Duke finds 
that the application of the opposite excitant (cold or heat) will quickly 
terminate the reaction. If therefore a person responds to the application of 
cold, with allergic symptoms, heat is applied in the manner deseribed above. 
I have seen angioneurotie edema inaugurated by the cold test, which did not 
respond to subsequent heat application. Duke also states that epinephrine : 
efficacious in the control of reactions. This also is not always true in my ex- 
perience. 

Newer Test Methods 

Cold test.The patient’s hand and part of the forearm are placed in water 
at about 9° CG. or 48° F. (approximately electric refrigerator temperature) for 
six minutes. During this period the skin blanches locally. After removal from 
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the water the local pallor changes to redness, slight edema, and this is followed 
by an inerease in the local temperature. This is characteristic of a positive re- 
action. The systemie positive reaction usually develops later, in from three to 
six minutes after removal of the hand from the cold water. It may affect any 
of the shock tissues and may even cause constitutional reaction with fall in blood 
pressure, rise in pulse rate, vertigo or even syncope. Untoward symptoms may 
be counteracted by dipping the hand in warm water. 

The procedure, then, involves exposure of one hand and part of the 
forearm in cold water for six minutes, followed by a six minute observation 
period for local and the possible systemic responses. If after the six minute 
observation no symptoms have appeared, the same procedure is repeated ex- 
cept that a tourniquet is applied above the elbow and left in place through the 
second six minute period of cold exposure, and for two or three minutes there- 
after. The tourniquet is then released. The subsequent observation period 
is again six or more minutes. Horton, Brown and Roth observed that with the 
tourniquet subsequent reactions were more severe and lasted as much as three 
times longer than when the tourniquet was not used. The test should first be 
applied without the tourniquet. 

They found that without the tourniquet reactions occurred as a rule with- 
in four to six minutes after withdrawal from the cold environment. With the 
tourniquet, reaction was more rapid, usually appearing in from one to two 
minutes after its release. 

Following removal of the hand from cold water both systolic and diastolic 
blood pressures usually fall in sensitized individuals, followed by a rapid rise, 
so that at the end of six or eight minutes they have returned to the initial level. 
The pulse rises as the blood pressure falls and returns to normal almost as 
rapidly. 

We have found a one gallon earthenware crock preferable to metal or 
enamel dishes since the former is not as good a heat conductor and retains the 
cold longer. The crock, about three-fourths filled with water, is kept in the 
electric refrigerator ready for use. 

In the event of a severe reaction, not controlled by dipping the hand in 
warm water, a tourniquet may be applied above the elbow, thereby theoretically 
at least terminating delivery of H-substance into the systemie circulation. 

Heat test.—This is applied in the same manner, first without tourniquet 
and later with tourniquet, the water in the crock being as warm as the patient 
can comfortably tolerate, usually around 104° to 108° F. (40° to 42° @.). 


Other Tests 


Actinic test.—Testing for sensitization to the sun’s rays may be done 
either in the normal way, with exposure of more or less of the bodv surface 
to sunlight, or with the ultraviolet lamp. There are many makes of the latter, 
and a single lamp varies in the amount of ultraviolet which it delivers, depending 
upon its age and the care that has been taken of the quartz glass. Therefore 
one cannot designate a stated time for exposure during the test. The amount 
which, with the particular lamp in use, will result in a mild erythema in the 
ensuing twenty-four hours is a proper exposure. With an active quartz-mereury- 
vapor lamp this is usually from two to three minutes, at 36 inches from the skin. 

Variable amounts of the body may be exposed. One arm suffices although 


it is our custom to expose the upper half of the body, with the half below the 
belt protected as a control. 
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The author has devised a dodging screen which is applied in a manner 
similar to that used by photographers in the process of dodging. This consists of 
a thin board or cardboard containing a series of parallel slots approximately 
1 inch by 3 inches, all separated by about 1 inch. Another cardboard which is 
either superimposed or built in, slides across the slots. At the beginning of the 
test only the first slot is left uncovered by the second board. After 60 seconds 
the sliding board is withdrawn, to expose a second slot. One minute later the 
third slot is exposed, ete. Assuming five slots, the first exposes an area of 
skin one inch by three inches to ultraviolet hight for a total of five minutes; 
the second four minutes; and so on to the last which represents a one minute 
exposure. Here again the actinic activity of the individual lamp must determine 
the maximum length of exposure. 
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Fig. 50.—Results of testing to ultraviolet rays. Oblongs are cut in a cardboard. These 


j ] r ] Wp | are q ax se suc- 
are ecvered with another board which is moved down, at one-minute Ror tO Ske Rare 
cessive areas. The normal sunburn response depends upon the ultraviolet mat rine Df a aeies 
Readings are made within twenty minutes for urticaria and at tweny -four peer Seal 
and vesiculation. exposures in the figure range from one minute to five minutes. 
response. 


Exposure through the slots may be made on the arm, thigh, back, chest or 
abdomen. The entire body is covered except those sections exposed in the slots. 

With the dodging frame one may determine not only loeal allergic re- 
sponse in the skin but also the individual skin tolerance to the burning effect 2 
ultraviolet. The local allergic response may be early, in which vase it cUus- 
tomarily appears as urticaria: or it may be late or delayed, presenting the 
picture of an eczema or dermatitis. The exposure is usually not sufficient to 
produce systemic symptoms of actinic allergy such as asthma, allergic coryza, 
migraine or angioneurotic edema. 

If one prefers to use normal sunlight é 
as Duke has emphasized, that the response to the cline . . : 
ar and with the moisture in the air. A person 


for testing, one should bear in mind, 
et actinie rays of the 


gun varies with the time of ye 
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may experience actinic allergy in the summer but not in winter, or when the 
humidity is very low but not when it is high. Obviously in this case the de- 
termining factors are the intensity of the sun’s rays and the effectiveness of 
the filtering blanket of moisture, dust, ete., in the atmosphere. 

Effort test.—Persons who are clearly heat sensitized are usually sensitized 
to effort and vice versa. Indeed the excitant is probably the same in both cases, 
the heat being applied from the outside in one, and manufactured physiologically 
in the other. 

There are many ways in which the effort test may be applied. Those used 
in the determination of cireulatory function are appropriate. These are climb- 
ing a particular flight of stairs, hopping fifty times on one foot, raising dumb- 
bells repeatedly above the head, or squatting on the heels a certain number of 
times. Each examiner must develop his own standards. Those which would be 
appropriate at sea level would be inappropriate at a high altitude, especially 
for persons recently arrived from low altitudes, who had not yet become ac- 
climated. A test which would be appropriate for a mill worker would be too 
strenuous for one of sedentary habits. The procedure must therefore often be 
varied with the individual under observation. 

As we have seen in the discussion of the mechanism of the allergie¢ re- 
sponse, physical allergy is a phenomenon in which the gradations from 
normaley through hyperergy, to allergy, may be most clearly followed. 
The patient with effort syndrome is hyperergic rather than allergic. He re- 
sponds with tachycardia, dyspnea, fatigue, vertigo, and even syncope, to a 
quantum, or we might say dose, of effort which would not produce these same 
symptoms in the so-called normal person. The normal would, however, re- 
spond with these same symptoms if the effort were greatly increased. A hy- 
perergic effort syndrome patient responds in a normal manner, but to what 
should have been an ineffective dose. If, on the other hand, the same relatively 
small dose results in true asthma or other truly allergic manifestation, one 
must recognize an allergy to effort. 

In the study of physical allergy it is therefore desirable not only to recog- 
nize the allergic but also the hyperergic and any gradations between the two. 
Therefore tests which have been found effective in the study of effort syndrome 
should be particularly appropriate in the study of effort allergy. Since one 
should actually test for both conditions, one should study not only the allergic 
response but also the circulatory response. If we select the effort of hopping 
rapidly fifty times in suecession as the average standard test, the procedure 
should be as follows. The patient is first examined for any allergic manifestation 
of the moment, and his pulse and respiration are determined, either sitting or, 
better, recumbent. He then undertakes the effort, following which the pulse 
rate and respiration are determined at one minute intervals, the patient being 
again either seated or recumbent. During this time and after, further search 
is made for any new allergic symptoms. 

The average person in reasonably good physical condition will manifest a 
return to normal pulse rate and respiration within at most two minutes from 
completion of the effort. A delayed return may be taken as indicative of effort 
syndrome. 

. Discussion.—As with atopie and contact allergy there are all gradations 
in the intensity of the sensitization. When one is very mildly sensitized to 
heat, cold, effort or the actinic ray, prolonged exposure to the excitant, be- 
yond that used in routine testing, might cause allergic manifestation. There- 
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fore in case of doubt, testing in any of these fields should be extended. The 
procedures deseribed will, however, usually bring to light any reactions strone 
enough to be of clinical significance. At the other extreme, one may be so 
highly sensitized to any of these physical excitants that the routine procedure 
might produce severe reaction. Obviously, when the reaction has been definitely 
established, the test should be discontinued and, if necessary, corrective measures 


applied. As with heat allergy, the application of cold may be used to control 
the allergic response to effort. 


Trauma test.—This is probably the earliest described manifestation of 
physical allergy although, naturally, it has not been designated as such until 
recently. Its commonest manifestation is that of dermographia, the urticarial 
response to simple mechanical skin irritation. That it should be considered 
in this same class is brought out by Duke’s observation that local areas may 
be temporarily exhausted or desensitized by repeated slight traumatization 
and that one may become acclimated by repeated mechanical irritation such as 
stroking the skin several times daily with a stiff hair brush, following which the 
intensity of the reaction remains greatly diminished. 

Hot and cold air.—Physical factors applied to the mucous surfaces may 
also cause symptoms. This is seen especially in asthmatics after exposure to 
a wind, especially a cold wind, or when breathing cool air or air which is 
warmer than that to which the body is being exposed. Tests for this type of 
allergy are not required frequently since the patient’s own description of his 
experiences usually gives the same information. 

Testing with hot air may be done with a motor blower containing a 
heating coil such as an electric hair dryer. Testing with chilled air may be 
done through the delivery tube of a motor driven ice cooled oxygen tent. If 
the latter is not readily available, an air chilling device may be rigged up 
with a tin or galvanized box of about: one eubie foot capacity. A circular 
opening about one inch in diameter is cut in one side, almost at the top. <A 
similar opening is cut in the opposite side, the lower edge of which is about one 
inch from the bottom. The tank is filled to within one or two inches of the top 
with crushed ice, each piece being roughly the size of an egg. A one inch 
rubber hose is inserted about two inches into the upper hole. The motor blower 
is attached to this. 

Air enters the lower opening, passes across the surface of the ice, out through 
the upper tubing and is delivered, chilled, from the motor blower. If no motor 
blower is available but compressed air is at hand, this may be forced in under 
light pressure at the lower hole and delivered in a steady stream through the 
upper tubing. In either method the patient holds the delivery tube near the 
mouth, breathing the warmed or chilled air. 

The space in the ice tower below the lower opening serves as a water trap. 
Accumulated water may be poured out through the lower opening. 

Obviously the ice tower will be more efficient if it is long and narrow rather 
than cuboidal, since the farther the two holes are separated the greater will be 
the exposure of the air to the surface of the ice. - os 

Another method of applying cold air, not as efficacious but fairly satisfac- 
tory, is to place the intake tubing attached to a motor blower inside an electric 
refrigerator near the coil. The door is closed as far as possible and the erack 
reasonably well closed with towels or other available material. . 

A fairly efficient hot air blast may be rigged up using products from the 
ten cent store. This consists of a six foot long wooden tunnel of approximately 
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four by six inches inside dimensions in which carbon filament light bulbs or 
bathroom heater units are set up in parallel, The intake end is connected with 
a compressed air supply, a motor blower, or an ordinary small eleetric¢ fan. 


Observations During Tests 


We have mentioned that in the study of effort syndrome and effort allergy 
one should study the pulse and respiration. The blood pressure might also be 
followed, especially since there is a blood pressure response in cold allergies. 
Blood pressure and a record of the pulse and respiration might therefore be 
included in tests for all forms of physical allergy. 

In addition, in our experience various shock tissues may react even though 
they are not the site of major interest to the patient. In testing for physical 
allergy in a case of urticaria one may observe pallor and edema of the nasal 
mucosa following the test even though the patient does not usually have symp- 
toms of nasal allergy. For this reason the skin and nasal mucosa should be 
studied before, during and after the test, no matter what the major symptom. 
Sneezing is a response which should be recorded. Cough and wheezing should 
be recorded. The latter should be sought by pulmonary auscultation. Vital 
capacity determinations, before and after, may help. Observation should be 
made for possible delayed reactions such as urticaria and migraine. Diarrhea 
likewise may follow. 

It is often difficult to correlate these delayed reactions with the tests since 
other intervening factors might be playing a part. For this reason it is some. 
times necessary to repeat the tests at intervals. 


Discussion 


We have seen that Bostock who in 1819 first described hay fever, took 
vigorous exception to Elliotson’s suggestion that pollen might be the etiologic 
agent. Duke points out that Bostock may have been correct in his own case 
since he may well have been a physical allergic. Bostock suffered from ‘‘sum- 
mer catarrh’’ which he attributed to the effect of heat and the sun’s rays. He 
learned that by the avoidance of exertion and moist close atmospheres and with 
an abundance of fresh air he could relieve his symptoms in some measure. Fresh 
air presumably laden with pollen produced relief rather than exacerbation. 

Types of response.—Duke divides the response to tests into two types, 
“contact reactions’’ and ‘‘reflex-like reactions.’’ The former occur at the site 
of contact with the excitant while the latter may develop in remote tissues or 
become generalized. The former are more easily identified. In the cold test the 
subsequent edema of the hand is a contact reaction, while urticaria, nasal reac- 
tion or constitutional reaction would be ‘‘reflex,’’ 

The contact reaction is remarkably similar to that observed in atopie 
patients. Duke states that the family history is the same in each type and that 
local reactions are similar except that contact reactions are not accompanied by 
pseudopod formation. This is probably due to the fact that in testing with 
atopic allergens, the excitant spreads through the lymph channels. Duke ob- 
served eosinophilia, loeal exhaustion of reaction capacity, local tolerance follow- 
Ing repeated exposure, constitutional reactions if the dose is sufficient, and a 
normal response to epinephrine, with improvement but not 


| complete cessation 
of the reaction. 
In the reflex-like or systemic reaction Duke finds that heat or cold may 


cause orbital or nasal symptoms, reactions involving the bronehi, the skin 


» 
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(erythema, pruritis, urticaria, angioneurotic edema), or the gastrointestinal 
tract (severe abdominal pain following the ingestion of cold drinks or food and 
diarrhea following the ingestion of hot drinks or food). Heat or cold may cause 
shock. Actinic rays entering the eyes, as by looking at the sun, may cause orbital 
and nasal reactions. Sneezing is the commonest of the latter. 

He finds that, except for the effect of light upon the retina, reflex-like re- 
actions are due to heat or cold. This includes effort. He finds heat sensitiveness 
more common than cold sensitiveness. . 

Duke, likewise Harris, Lewis and Vaughan suggest that ‘‘chilblains’’ may be 
due to cold allergy. This is a local edema, usually of the feet or hands, with 
considerable pain, following exposure to cold. Once a person has developed 
chilblains, he does so thereafter following much less intense cold exposure than 
formerly. It is a question whether this should be termed allergy or hyperergy. 

Deaths from drowning.—The reflex-like constitutional reaction following 
exposure to cold may be so severe as to cause syneope. Horton, Brown and 
Roth suggested that this may be a factor in the drowning of good swimmers. 
Among 22 subjects 14 had systemie¢ reactions, 11 with syneope. In 9 the syncope 
had occurred after swimming and 4 of the 9 had been rescued from the water. 
From the literature Horton et al. gathered records of 76 cases of cold allergy not 
including .their own. Of these, 29 had had constitutional reactions, 18 with 
syneope. In 15 of these the syncope had occurred following swimming. Four 
had had to be rescued from the water. Altogether this amounts to 24 cases of 
syncope following swimming. 

The writer has observed a case of syneope following swimming, in a person 
who did not react to cold but to heat and effort. The heat and effort of swim- 
ming appeared to be responsible for the syncope. 

One of the earliest cases of cold allergy described was that of Behier (1866) 
who customarily developed urticaria after swimming and who found that too 
long exposure in cold water produced syncope. 

Complicated types of response.—The difficulty of recognizing physical 
allergy when the symptoms are indirect or remote or, as Duke expresses it, 
reflex-like, is further increased by the fact that a combination of two or more 
physical agents such as heat or cold may produce symptoms while neither 
alone will. Thus, a cold wind may not produce symptoms following inhalation 
or contact with the respiratory mucosa unless at the same time the skin surface 
is heated. Routine testing as described is usually applied to the skin. Yet Duke 
states that the respiratory mucosa is more frequently sensitized than is the skin. 
In this type it is sometimes advisable to employ the inhalation test with heated 
and chilled air. 

Eezema of exposed areas should make one suspicious of light or cold allergy. 
If shaded areas of the skin such as the forehead are relatively unaffected, light 
especially should be under suspicion. 

Some persons react to heat only if exposed to cold just prior to the heat ex- 
posure and vice versa. This is the reason for Duke’s procedure ol repeating 
the heat and cold tests alternately in case of doubt. The sensitization appears 
to be not so much to the actual temperature but to the change of temperature, 
In such eases the patient often finds difficulty in correctly recognizing the offend. 
ing agent. Duke describes a case with a history of having urticaria each year 
during the first cold days of autumn, attributed by the patient to chilling. He 
found that the patient reacted only to heat, and only to heat following ‘Sit 
exposure to cold. Therefore he had heat symptoms only during cold weather. 
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Again, a woman had asthma only following exposure to cold. When tested with 
ice rubs and refrigerated air she did not experience asthma but when subse- 
quently exposed to normal or warm temperatures an asthmatic attack immedi- 
ately supervened. 

e Peete: of Duke’s interesting cases is one of nasal allergy due to heat. The 
inhalation of warm air did not produce symptoms as effectively as when this was 
combined with the application of ice to the skin of the body. The condition 
was relieved by the application of ice compresses upon the nose. This latter 
procedure was more effective if the rest of the body was heated at the same time. 

A patient allergic to cold had a few hives. Ice rubs did not increase their 
number. General application of heat caused disappearance of the hives. Im- 
mediately following this the reapplication of ice resulted in a severe general 
outbreak of hives, much more than ice had caused when not preceded by heat. 

Sometimes exposure must be prolonged. One of Duke’s patients with urti- 
caria and angioneurotie edema, allergic to heat, found it necessary to stay im a 
hot bath at least thirty minutes before the symptom supervened. 

Insofar as possible the conditions of the test experiment should reproduce 
the conditions which normally cause symptoms. If a person experiences asthma 
following exercise, only in cold weather, the test should be made with the in- 
halation of cold air while heat is being applied to the skin or the patient 1s 
exercising. 

Duke states that the heat allergic is likely to react most markedly when the 
body temperature is subnormal. The heat allergic may therefore react mostly 
during the winter months or on cold nights. Many heat allergics are symptom 
free in warm weather. They are likely to be at their worst after midnight when 
the temperature of the air and the body temperature are low. They may be 
entirely symptom free at other times during the day. A temperature chart 
record for several days during the period of symptoms may give a lead, since 
the heat allergic is sometimes inclined to react only when his temperature is sub- 
normal. The heat allergic may find himself free from symptoms for quite a time 
following an acute febrile attack. 

Passive transfer.—The term atopy is limited to those allergic manifesta- 
tions in which reagins are shown to exist and in which passive transfer may 
be accomplished. 

Duke was unable to demonstrate the transfer of allergy to trauma. One 
thousand ce. of blood from a dermographic donor was transfused into a patient 
with pernicious anemia. The recipient did not become dermographiec. Serum 
from a patient allergic to cold was transferred into the skin of several pollen 
allergies. The latter did not become locally cold sensitized. 

A. Walzer did sueceed in transferring urticaria factita to normal skin in 
one of twelve cases. Even in this one case not all passive transfer recipients 
reacted. 

Harris, Lewis, and Vaughan did transfer sensitization to cold. Apparently 
passive transfer is a possibility which is, however, rarely accomplished. 

H-substance.—Sir Thomas Lewis in the development of his theory of the 
H-substance did much of his work with physical allergy, especially dermo- 
graphia. In 1927 Harris showed the existence of a substance in the skin whieh 
produces a histamin-like action on the guinea pig uterus, with resulting smooth 
muscle contraction. The epidermal layers were more active than the deeper 
tissues. This is consistent with other observations that histamin is especially 
abundant in the tissues of the skin. the lungs, the liver and the intestines. 
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Lewis postulated local liberation of the histamin-like substance. Gastro- 
enterologists have demonstrated that the injection of histamin will increase 
gastric acidity. Kalk demonstrated that irritation of the skin of a dermographie 
patient by means of a brush caused an increased gastric secretion and acidity. 
Horton, Brown, and Roth showed the same true in persons allergic to cold 
during and following co!d tests. 

These observations give further corroboration to the theory of Lewis on the 
liberation of the histamin-like substance. 

Therapeutic importance.—The recognition of physical allergy is im- 
portant, since Duke and others have shown, and we have found in our own 
experience, that treatment is usually efficacious. The acute attack can usually 
be relieved by the application of the opposite factor and tolerance to the excit- 
ing agent can usually be increased by repeated small exposures. Duke gives an 
unusual example, a cold asthmatic, relieved following exercise (internal heat). 
Here was an asthmatie who, according to custom, should not be made to exercise 
on account of his asthma, but who found that exertion relieved symptoms. 

Horton, Brown, and Roth find that cold allergy may be relieved in a few 
weeks by having the patient dip his hand into cold water for six minutes twice 
daily as in the test. They find also that daily immersion of the hand in water, 
starting at 65° I. and gradually decreasing the temperature as tolerance is 
acquired, to 45° or thereabouts, gives relief. They find that 0.1 mg. histamin 
twice daily gives relief. I have observed that in patients reactive to heat 
and effort a similar procedure with the immersion of the hand in warm water 
twice daily, the temperature of which is gradually increased from 98° to a 
top of about 108° or 110°, accomplishes the same results. After the patient 
tolerates hand immersion at 108° he commences tub baths at about 100 degrees 
with steady increases thereafter. In an unusually highly sensitized patient re- 
acting both to heat and effort, the writer found that after the patient had 
reached a stage at which she could tolerate a tub bath at 108°, further treatment 
with ealisthenie exercises relieved her of all symptoms. The total time required 
was about six weeks. 

Physical allergy in atopic persons.—Duke believed at first that physical 
allergy and atopie allergy do not usually occur in the same person. Swine- 
ford found that physical allergy is not at all uncommon among atopic allergies. 
My own experience confirms this conclusion. 

Swineford found that in 325 allergies physical allergy was an excitant for 
the chief complaint in 95 and served as an ageravating cause in 106. In only 
3 was physical allergy deemed the chief excitant. In 99 it was a major factor 
although atopens were of equal importance. In an additional 99 it served as 
an excitant of minor importance which, however, colored the picture. Even 
in migraine physical allergy was found to be a factor of major importance 
in 15 of 26 cases. 

Like Swineford, we find tests for physical allergy to be an important 
adjunct in the routine testing of all allergics, atopie and otherwise. When 
physical reactions are taken into consideration, even as minor factors and are 
adequately controlled, therapeutic results are better. 


Other Observations 


Henry ( ] 30) described a man allergic to hea and effort who could pro¢ uce urticaria 
‘ h ] 
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ter relieved the symptom. He described a person apparently allergic to both heat and 
water relieve 8} ; 
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cold. Either test reacted positively. Following effort such as tennis he reacted with urticaria, 
generalized edema, loss of voice and vertigo. This could not be relieved by a cold shower. 

Morey and Mitchie (1930) described sensitization to heat and effort. 80 per cent 
temporary relief followed daily histamine injections. 

Alexander (1931) reported the case of a woman allergic to heat who, following experi- 
mental exposure under a warm shower for five minutes, developed an intense urticarial eruption, 
vertigo, and nausea. Daily shower baths with gradual increase in the temperature of the 
water and lengthening of exposure relieved the symptoms, 

Wilson (1931) described heat allergy in a man who first noticed urticaria developing 
at his belt line. Living in Iowa he found it necessary to work in his shirt sleeves in the 
winter time to keep cool. He was able to do little or no work in the summer. He moved to 
Tucson, Arizona where his symptoms were worse. The interesting feature is that the adminis- 
tration of thyroid extract completely and apparently permanently relieved the symptom. 

Weiss (1932) under the title urticaria solaris reported two cases of actinic allergy and 
reviewed the literature on the subject. The first was a man who for seven years had ex- 
perienced swelling and itching of the face and neck, always worse in summer. Standing bare- 
headed in the sun for two hours produced symptoms. Once while driving without a coat and 
with his shirt sleeves rolled up, the exposed left arm reacted with angioneurotic edema. This 
patient had subconsciously always selected the shady side of the street. 

Other actinic cases have been described by Ward (12905) and Ochs (1910). Some patients 
react to the visible light spectrum rather than infrared or ultraviolet. 

Bray (1932) discussed a case of cold allergy. Ten minutes’ exposure of the hand in 
cold water produced chilblain. The skin appeared to be the shock tissue involved since the 
mucous membranes were unresponsive, no reactions following the sucking of ice. Cooling of 
the skin with ethyl chloride spray produced positive response. The application of a tourniquet 
above the immersed hand prevented systemic response. Four per cent eosinophiles were found 
in the immersed hand as contrasted with none in the other hand and 2 per cent in blood ob- 
tained from each hand prior to the test. 


Bray ‘‘desensitized’’ with subcutaneous daily injections of histamine commencing 
with 0.1 mg. and increasing to 1 mg. The two final doses were repeated on several days with 
a total dose of 16.2 mg. (25 injections) over 27 days. Histamine injections were followed 
within two minutes by flushing from peripheral dilatation and, when pronounced, shivering 
and faintness. A wheal developed at the site of injection. Blood pressure fell. Often there 
was an associated severe headache. All symptoms passed off within twenty minutes. Fol- 
lowing histamine treatment and continued cold therapy the patient remained relieved after 
approximately two months. 

Bray remarks that patients allergic to one physical agent rarely react to another. 

He found 26 reports on idiosynerasy to cold up to 1932. Where sex was indicated, 
16 were male, 18 female. The youngest male was 15 years, the youngest female 11. The oldest 
male was 64, the oldest female 57. 


He points out that the cold allergic is very active, in contrast to the heat allergic who 
generally seeks a life of tranquillity. In the former, especially, the temperature charts are 
subnormal and irregular, Reactions are inhibited during fever and following exercise and are 
exaggerated when the temperature is subnormal. 


Swineford and Weinberg (1933) report a case of extreme allergy to heat. A woman 
aged 43 had had severe asthma of three years’ duration. She also had sinus infection. 
Within thirty seconds of exposure of the chest to an infrared lamp she developed asthma. 
Ice rub gave beginning relief in one minute, complete in four minutes. 


C During reaction 
rales appeared, which cleared with recovery. 


ile A hot water bag applied to the chest produced 
similar response. The same occurred after exposure of the chest to the heat of a 40 watt 
electric bulb, one foot away. Even the heat of a towel placed over the face caused asthma 
mm . +5 . a . . . . . . ape 
fhis patient was relieved following intravenous typhoid vaccine injections. 
Bray (1935) described cold allergy in a seven-year-old child in whom loe 


al eosinophilia 
was observed at the site of reaction. 


Kobacker and Parkhurst (1935) report the development of cold allergy in three sisters 
following an attack of measles. fe 
Other writers have been Hopkins and Kesten (1934), Hill and Clement Mollison 
(1929), Covisa and Prieto (1930), Spiesman (1933), and Peters and Hoffman (1984) 
Saylor and Wright (1936) have made a very complete study of a cold allergie who ex- 
h g . 


perienced local and systemic reactions (throbbing headache and generalized flushing) after 
. Ss s « 
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exposure of a skin area to cold air or cold objects. Ice cream or chilled food caused her throat 
to swell and interfered with swallowing. Exposure to cold air caused her face to swell. A 
similar local reaction would follow the carrying of a cold milk bottle. Symptoms first became 
manifest after local infection in a finger. In the beginning the local reaction, edema, would 
occur only in this finger. Later the symptoms were more generally distributed. 


Exposure for an hour in a room at 22.3° C. caused no symptoms. However, contact 
with a metal cabinet, the temperature of which was 1.2 degrees higher than that of the room, 
produced symptoms. The room did not seem cold but the cabinet did. The metal removed 
heat from the arm more rapidly than did the air. Actually the arm became cooler more rapidly 


with this latter form of exposure. Four minutes’ contact sufficed to produce local reaction. 

These authors found that the local reaction to cold, after removal of the excitant, was 
accompanied by an increase in temperature. Contrary to the observations of Bray and Levine 
they found no local eosinophilia. Like Horton and Brown they did observe an increase in 
gastric acidity, suggesting a histamine-like effect. 

The application of 10 per cent menthol in alcohol to an area of the skin is said to pro- 
duce the same reaction as cold in cold allergies. Saylor and Wright did not find it true 
in their case. Anesthetization of an area of the skin with 2 per cent novocaine removed 
all sensation“of cold during the test but the local reaction with edema supervened nonethe- 
less. It was not as marked. Passive transfer tests were negative. They found that edema 
fluid obtained from the area of local reaction, when injected into an uninvolved area, 
caused wheal formation. 

This patient was not found sensitized to atopic reagins. ‘Treatment with histamine 
hydrochloride 1:1,000 beginning with 0.1 ce. and increasing to 0.5 cc., after which this latter 
dose was given subcutaneously three times weekly, eventuated in 60 per cent relief. Whereas 
preceding treatment the patient was unable to leave the house when the temperature was below 
freezing, during the winter in which she was receiving treatment she was able to go out in 
temperature as low as 10° F. without severe symptoms. 

Duke (1932) has described cases with angina pectoris, tachycardia (rate 160 to 180) 
and ventricular extrasystoles in which the symptoms could be initiated by heat, cold or effort 
and terminated by the application of the opposite agent. 


Summary 


From a review of the above literature we must conelude that the con- 
cept of physical allergy as developed by Duke has been substantiated by the 
observations of a number of investigators. Contrary to Duke’s experience, 1 
have yet to see a case of pure physical allergy in which no atopic allergy what- 
soever can be demonstrated. There is, however, no reason why this should not 
be the ease, and the experiences reviewed above would indicate that it often. is. 
But, even in the atopic allergies physical allergy may play a role of major im- 
portance or may be a minor or conditioning factor which should be taken into 
consideration and appropriately treated if one would obtain best therapeutic 
results. 


ee 
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THE DETERMINATION OF VITAL CAPACITY 
By Dr. James Ho~rmMan 


Definitions—Normally we breathe in or out about 500 ce. of air. _ This 
is the tidal air. It is much less than we are capable of breathing with maximum 
effort. If at the end of ordinary inspiration one endeavors to fill his lungs to 
full eapacity, one will draw in an additional 1,500 to 2,000 ce. The additional 
volume is complemental air. If at the end of ordinary expiration one continues 
to expire until no more air can be expelled, an additional 1,500 ce. may be 
breathed out. This is supplemental air. The entire range between maximum 
inspiration and maximum expiration is termed the vital capacity. This includes 
tidal air, complemental and supplemental air. While, as stated, normal respira- 
tion involves the exhalation or inhalation of only about 500 ce., the maximal 
amount or vital capacity involves 3,500 to 4,000 ce. 

Even after maximal expiration, there is still air in the lungs. This is the 
residual air and in an adult normally amounts to about 1,500 ee. Residual air 
is divided into two moieties, alveolar air, that remaining in the alveoli, and the 
dead space air, that in the air passages not ineluding-alveoli. The latter com- 
prises 150 to 250 ee. of the residual air. | 

Variation in vital capacity.— Vital capacity is surprisingly constant among 
normal persons of similar build. Obviously there is some variation depending 
upon sex and muscular development, but these factors are taken into considera- 
tion in the calculation of what should be the normal vital capacity for a given 
individual. 

Pulmonary disease usually diminishes vital capacity. This is observed in 
tuberculosis, asthma and cardiac disease with pulmonary congestion. 

The vital capacity is markedly reduced in severe asthma, moderately in 
mild asthma, and may be normal in asthmatie patients who are not suffering 
from asthma at the time of testing. Serial determinations of the vital capacity 
are of value in establishing evidence of improvement during therapy. 

Technic.—Any simple spirometer of from six to eight liters’ capacity 
should be satisfactory. In its simplest form this consists of an inverted 
cylindrical bell, properly counterbalanced, sealed with water, into which air may 
be blown from below. Such an outfit is available in the basal metabolism ap- 
paratus. At least one of the standard metabolism testing outfits provides the 
necessary additional equipment for determination of vital capacity. This con- 
sists of a mouth piece attachment, a ruler for measuring in liters the amount 
of air exhaled into the spirometer, and tables for ealeulation of the normal 
vital capacity based upon sex, age, height and weight. 

The test is performed with the patient standing, thereby facilitating 
maximal inspiration. He inhales as deeply as possible, then blows as much air 
as possible through the mouth piece into the spirometer. The air delivered is 
measured in liters or cubie inches, preferably the former. At least three such 
expirations are performed. Patients, especially children, not previously ae- 
quainted with the procedure, must sometimes repeat the process a number of 
times. Final determination is based on the maximum expiration rather than 
the average. In following progress in the treatment of an asthmatic the vital 
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capacity need not necessarily be compared with the normal for sex, age, height 
and weight, since the first determination prior to treatment will serve as a 
standard for future comparisons. However, it is desirable to know at the be- 
ginning whether the vital capacity is normal or reduced. For this reason, the 
percentage of normal should be ascertained. 


Normal standards.—West has found that vital capacity varies more with 
the surface area of the skin than with factors such as standing-height, sitting- 
height, weight. West’s standard is determined by dividing the vital capacity 
by surface area. The height and weight being known, surface area is determined 
by reference to surface area charts as used in basal metabolism determinations. 

He finds the normal vital capacity for men, 2.5 liters per square meter body 
surface, that for women 2 liters. 

Pratt has found that age factors play a distinct part. Vital capacity at- 
tains its maximum in the third deeade, after which it slowly decreases. It is 
lower in women than in men of the same height and age. He finds the varia- 
tion from West’s standards in men at various ages as shown in Table XXI. 


TABLE XXII. VITAL CAPACITY AND AGE 

















AVERAGE PER CENT 











aE OF WEST’S STANDARD 
10-20 82 
20-30 105 
30-40 90 
40-50 83 
50-60 83 
60-70 ie 
70-80 56 








Ten or at most 15 per cent variation from the normal standard, age con- 
sidered, is within the normal range. The physical condition of the subject 
also plays a part. Dreyer grouped his subjects in accordance with the mode 
of life, into (a) the athletic type, (b) the professional and business type and 
(c) the sedentary type. Class b has a vital capacity about 9 per cent under that 
of Class a while Class c is about 15 per cent under Class a. A vital capacity 
more than 15 per cent under the normal should be classed as definitely reduced. 
From 10 to 15 per cent is probably somewhat reduced. 

The vital capacity of an obese person is not as great as that of a nonobese 
of the same height and weight. 

There can be no entirely set standard for height and weight or surface 
area in determination of vital capacity since several factors tend to affect it in 
persons in good health. These include excessive physical training and certain 
occupations which may overdevelop vital capacity. Other occupations may 
retard its development. At about the age of 45 a gradual reduction in vital 
capacity commences which becomes more pronounced with increasing age. Obese 
persons do not maintain the usual correlation with weight or surface area. With 
them the correlation is best obtained by comparison with the height. 

Myers states that in the recumbent position the vital capacity is about 5 
per cent lower than when erect. Race and nationality play a part. The se, 
capacity in the female is so much lower than in the male that two separate stana- 
ards are required. ; 

For children Edwards and Wilson find a better correlation between vital 
capacity and height than between vital capacity and surface area or W eight. 
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Thev find on an average 15.5 ee. vital capacity for each centimeter standing 
weight. 

Myers states that more accurate vital capacity determinations may be 
obtained with emaciated patients when the patient’s usual weight or theoretical 
normal weight is used in the calculation rather than his actual weight. In both 
emaciated and obese cases the standine-height standard may give better results 
than surface area or weight. When recording the vital capacity, the type of 
standard used should be indicated. 

Charts for evaluating vital capacity.—Edwards and Wilson have devised 
a chart from which, given the surface area and measured vital capacity, the 
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CHART FOR EVALUATING VITAL CAPACITY MEASUREMENTS 


Fig. 51.—Vital capacity determination Per cent above or i 

; ¥ ; Api y ¢ r : é » or below normal is read at the 
pie ete : ape oe line for recorded vital capacity and the vertical line on actean 
area, (Charts included through the courtesy of Doctors D: “t adwards ai ay Q. Wils 
Rtas k Ck Lee y o octors Dayton J. Edwards and May G. Wilson, 
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inerease or decrease from normal may be measured direct in percentage (Fig. 
56). Surface area may be determined, height and weight being known, from 
the Du Bois Chart or the Boothby and Sandiford Chart, which are commonly 
used in basal metabolie rate determination. 


Discussion 


Although Borelli (1679) first attempted the measurement of the quantity of 
air that could be inhaled, it remained for Jonathan Hutchinson (1846) to invent 
the spirometer and apply its use in the study of disease states. He described the 
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vital capacity as the greatest voluntary expiration following the maximal inspira- 
tion. He believed that the vital capacity varied with height. ‘‘For every inch in 
height (from five feet to six feet) eight additional cubie inches of air at 60° B. 
are given out by a foreed expiration.” West has demonstrated the superiority 
of surface area over height in determining the value for normal vital capacity. 

The efficacy of the test in clinical medicine is due to the fact that it is a 
relatively simple, nonexpensive test that gives an answer in terms of function. 
That the x-ray offers valuable aid in the diagnosis of chest diseases is unques- 
tionable, however, the determination of the vital capacity affords rather accurate 
knowledge of functional ability in both reversible and irreversible pathologic 
conditions in the lungs. 

Cardiac disease.—Peabody (1917) and his collaborators have shown that 
vital eapacity determinations are a valuable aid in following the progress of left 
ventricular heart failure. In severe heart failure the vital capacity drops to 
below 25 per cent of normal. Its return to normal is concomitant with the pro- 
eression of the treatment. Serial determinations of vital capacity, therefore, 
offer a good index as to the progress of treatment of left ventricular heart failure. 

Harrison (1936) has used this determination in studying dyspnea in cardiac 
patients. In those patients who experienced dyspnea on exertion, he devised a 
standard type of exercise for the patient to do for two minutes and then rest for 
five minutes. In those patients who were not neurotic, subjective respiratory 
distress appeared when the value of the ratio: 


Ventilation (for the 7 minute period) 
Vital Capacity 





was 25 to 30. This was true in both 


normal subjects and in the patients, although the latter, because of their low- 
ered vital capacities, were usually dyspneic at a considerably lower ventilation 
than were the normals. He has also used the principle that dyspnea is related 
to the ratio: 


Ventilation in liters per minute (per square meter) 
Vital Capacity in liters (per square meter) 





in the study of patients with 


cardiae failure who experienced dyspnea at rest. Normal values for the resting 
ventilation are 1.2 to 1.4 for the basal states and 1.4 to 2.0, for the resting (but 
not basal) condition. 


Bronchial asthma.—Vital capacity determinations have a twofold purpose 
in studies of patients suffering with bronchial asthma. (A) As an index to 
the severity of the attack, as well as the value of therapeutic agents adminis- 
tered during the attacks. (B) When the patient is completely free of the 
acute attack, determinations help the physician to ascertain the amount of 
permanent pathological changes in the lung parenchyma. 

(A) Many investigators including Peabody and Wentworth (1917), Myers 
and Cady (1925), Mudd (1925), and Lewis (1932) have reported that the vital 
capacity is reduced during the acute attack in children and adults, and returns 
to normal following the cessation of the attack. Feinberg (1930), in studying 
this problem in a group of 88 patients, found that in adults, the vital capacity 
did not return to normal between attacks. The average was 82.3 per cent. The 
children in his group showed 97.8 per cent normal vital capacity between attacks. 
Such complications as emphysema, chronie bronchitis, bronchiectasis, and 


Sree disease could help explain this decrease in the vital capacity of the 
adults, , 
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In general the reduction of the vital capacity in the acute attack is propor- 
tional to the severity of the attack. In very severe attacks it will fall below 20 
per cent of normal. In these patients with severe asthma it is difficult, if not im- 
possible, to get a true value because the patients are very fatigued from the 
dyspnea, and other factors as coughing, for example, interfere with the ability 
of the patient to carry out the test properly. In fact, one should not subject a 
patient who is experiencing violent dyspnea to this or any other procedure that 
will not help him gain relief. 

(B) There are many complications of bronchial asthma. Emphysema is 
perhaps the most common and important. Alexander (1941) states, ‘‘As a result 
of prolonged obstruction from any cause, emphysema oceurs. It is a constant 
complication of chronic asthma, and a serious one, for it interferes with pul- 
monary function. The alveolar walls stretch, thin out, and may rupture.’’ 

Perhaps it is not amiss to list some related experimental evidence. Printz- 
metal (1931) has showed in animal experiments that low oxygen tensions and 
also high carbon dioxide tensions in the inspired air would produce an increased 
negativity in the intrapleural pressure. Patients with bronchial asthma have 
some degree of anoxemia and carbon dioxide retention. In unpublished experi- 
ments of Holman: and Shires on dogs anesthetized with sodium-pentobarbital, 
simultaneous recordings of intrapleural pressure and tidal exchange were made. 
Minute rate and ventilation were also obtained. The mean intrapleural pressure 
became more negative on the administration of pilocarpine. When the dosage 
was increased, the dogs then demonstrated very active expiratory effort and as 
a result the mean intrapleural pressure began to rise. There was marked fluc- 
tuation in the intrapleural pressure corresponding with the different phases of 
respiration ; expiratory intrapleural pressure began to exceed atmospheric pres- 
sure; and, the minute ventilation dropped below normal. Printzmetal (1954) 
also has shown that the intrapleural pressure relationships in bronchial asthma 
are negative even at the end of expiration in moderately severe asthma. He fur- 
ther states that expiration does not become active until extreme dyspnea is ex- 
perienced. To test the hypothesis that decreased intrapleural pressure might 
cause emphysema, he subjected rats to low atmospherie pressure (350 milli- 
meters to 450 millimeters mereury) in special tanks. This corresponded to ap- 
proximately 60 millimeters oxygen tension, resulting in a decrease in the mean 
intrapleural pressure. After a period of one to ten weeks the rats were removed 
and their lunes examined. The sections revealed thinning of the walls and 
coalescing of the alveoli. Campbell (1927) has reported similar experiments. 

Sudsuki (1899), Nissen (1925), Kountz, Alexander, and Dowell (1929), and 
Loescheke (1928) have devised means of experimental air-way obstructions in 
animals that produced lesions indistinguishable from the variety of emphysema 
which follows bronchial asthma. 

It is important to distinguish pulmonary distention from true emphysema. 
The former indicates increased air in the lungs with retention of elasticity, 
whereas in the latter there is an increased amount of air in the lungs, associated 
with a loss of elasticity. The intrapleural pressure hovers about atmospheric 
pressure rather than an increased negativity as seen in pulmonary distention, 

Vital capacity determination offers a good method of objective measurement 
of the progress of a chronic disease sueh as asthma which often leads to irrevers- 
ible pathologie changes. An important problem arises in patients seen for the 
first time who have the physical signs associated with emphysema but are wheez- 
ine mildly at the time, as to how much of their history of dyspnea is due to the 
asthma, which under proper therapy is reversible, and how mueh is due to ir 
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reversible pathologic changes. Vital capacity determination made before ee 
following any therapeutic procedure, that will alleviate the active etnies eu 
help elucidate this vital and important question. it is not uncommon _ ss be 
patient in the second and third decades of life with al history of asthma SineN 
early childhood, with an emphysematous type of thoracic cage, have a normal ol 
near normal vital capacity. Contrasted with this is the patient, usually seen in 
later life with a short history of asthma, an emphysematous type of thoracic cage, 
havine a marked reduction in vital capacity indicative of a redueed functional 
ability to ventilate properly. The former type patient has pulmonary distention 
and probably some beginning emphysema, whereas the latter has true emphysema 
with the loss of elastic tissue and other changes characterized by this entity. 
Emphysema.—Alexander found that pulmonary emphysema very mate- 
rially reduced the vital capacity, the latter being restricted proportionately to 
the increase in residual air. In advanced emphysema the vital eapacity may be 
reduced as much as 75 per cent. Such a reduction prohibits even mild exertion. 





He found vital capacity much more reduced in obstructive emphysema 
such as accompanying asthma (average 55 per cent of normal) than in the 
nonobstructive or senile emphysema (average 85 per cent normal). In the lat- 
ter the diaphragm still functions, emphysema being due to arthritic changes in 
which the vertical length of the spine is reduced by thinning of the interverte- 
bral dises. Approximation of the vertebrae raises the anterior end of the ribs 
and sternum. Respiration becomes more predominantly diaphragmatic. The 
chest becomes barrel shaped. In the obstructive emphysema of asthma, on the 
other hand, the ribs are maintained in the inspiratory position and the dia- 
phragm pressed downward. It is relatively immobile. These facts account for 
the difference in vital capacity in nonobstructive and obstructive emphysema. 


Effect of Epinephrine, Ephedrine, and Theophylline Ethylenediamine 


(A) Bronchial asthma.—The rapid amelioration of symptoms following 
epinephrine and related drugs would lead one to anticipate that this thera- 
peutic procedure would lead to an inerease in vital capacity. Mudd (1925) 
studied three asthmatics during an attack with vital capacities of 1,508 ec., 
1,182 ¢e., and 790 ce, Following the administration of epinephrine they showed 
an increase in capacity of 71 per cent, 20 per cent, and 100 per cent, respectively. 
Colmes, Medalia, and Factoroff observed twenty-seven patients, and reported 
that although relief was prompt following the administration of epinephrine, the 
improvement in vital capacity by no means paralleled the symptomatic response. 
One patient, for example, had a normal vital capacity of 4.4 liters. Durine an 
asthmatic attack it was reduced to 3.3 liters. Epinephrine eave prompt relief 
and increased the vital eapacity to 3.8 liters. In this group epinephrine had no 
effeet on vital capacity in two cases, while in three eases it was actually reduced 
by from 2 to 12 per cent. In the remainder the capacity was increased from 1 
to 25 per cent. ‘‘What impressed us most in these observations is the fact that 
all patients felt relief from dyspnea after they received a dose of adrenalin, not 
withstanding the faet that the change in vital capacity was not always in their 
favor. . a 

In a group of ten patients admitted to Parkland Hospital for study during 
numerous attacks of moderately severe asthma over a period of one year, vital 
capacity determinations were made before and after the administration of three 
drugs: theophylline ethylenediamine injected intravenously in dosage of 500 
mg., epinephrine 0.5 me. eiven intramuscularly, and ephedrine 45 me. given 
intramuscularly. The vital capacities of these patients ranged from 18 to 50 per 
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cent normal. The results of these studies indicated that the efficacy of the drues 
as therapeutic agents in the treatment of the acute attack of asthma both sub- 
jectively and objectively (as measured by inerease in vital capacity) were re- 
spectively theophylline ethylenediamine, epinephrine, and ephedrine. At no 
time did any patient demonstrate over 1,000 ec. increase in vital capacity. On 
several occasions a patient would experience some relief from his dyspnea and 
yet show a slight decrease in vital capacity. This phenomenon was explained, 
to our satisfaction, as due to the fact that the patient would not expend his maxi- 
mal effort, usually because of the tendency to make him cough. ‘In general, 
with these exceptions, the increase in vital capacity paralleled fairly closely the 
subjective improvement. 

(B) Emphysema.—Alexander found that in obstructive emphysema 1 :1,000 
epinephrine 0.5 ce. caused an increase in vital capacity within five minutes. The 
average increase was 350 cc. Those with obstructive emphysema due to asthma 
did not do 4s well as those with obstructive emphysema due to chronic bronchitis. 
He attributed this to the difficulty in expelling the thick tenacious mucus. 
Ephedrine also produced good results and this was preferred because it could 
be used more continuously. 

(C) Cardiac asthma.—Harrison (1936) and Heyer (1946) studied the ef- 
fect of theophylline on patients with congestive heart failure with and without 
sibilant rales over the entire lung field. Four of the five patients, studied by 
Heyer, had vital capacities slightly under 50 per cent normal and one had a 
capacity of 79 per cent normal. These patients showed an inerease in vital 
capacity following 500 me. theophylline ethylenediamine intravenously ranging 
from 150 ee. to 800 ec. This increase compared favorably with the increase seen 
in many patients with bronchial asthma. 


Relationship of Arterial Blood Oxygenation to Vital Capacity 


(A) Bronchial asthma.—Meakins studied five patients during acute at- 
tacks of asthma. These patients had varying degrees of bronchitis and em- 
physema. The arterial oxygen saturations varied from 85 per cent to 91 per 
eent. ‘‘On analyzing these cases of chronic bronchitis and emphysema, and 
asthma where pathological conditions occur in varying degrees of prominence, 
it is found that there is consistent lowering of the arterial blood oxygen satura- 
tion percentage. In a rough way the lowering of the arterial blood oxygen 
saturation is directly proportional to the chronicity of the lesion or, in other 
words, to the extent of the emphysema and chronie bronchitis.’? Unfortunately, 
vital capacity determinations were not recorded in this series. Holman and 
Shires studied a group of asthmatics and found the same correlation as did 
Meakins. For example, one patient (without chronic emphysema) with a vital 
capacity of 30 per cent normal during a moderately severe acute attack of asthma 
had an arterial blood oxygen saturation of 93.1 per cent. Another patient with 
marked emphysema associated with long standing asthma had an arterial blood 
saturation of 85 per cent during an attack of asthma. Ilis vital capacity was 30 
per cent normal. It is obvious, however, that a patient might not have any signs 
of chronic emphysema and have a severe enough attack of asthma to have a 
markedly lowered arterial blood oxygenation. 

(B) Cardiac decompensation.—Numerous investigators have reported vari- 
ous degrees of arterial blood oxygen unsaturation in cardiac decompensation. 
Harrop found that in most of the eases in his group, during the state of decom- 
pensation, the oxygen saturation of the arterial hlood was reduced from normal 
95 per cent to 80-90 per cent. The cause of the arterial anoxemia, as pointed out 
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by Harrop, is the abnormal condition of the lungs which are edematous because of 
pulmonary stasis and various degrees of emphysema which are frequently associ- 
ated with congestive failure. However, not all patients have reduced oxygenation 
of the arterial blood. Harrison, in his book, Failure of the Circulation, has 
recorded numerous studies of arterial blood gases in patients with pulmonary con- 
gestion, pulmonary edema, and cardiac asthma. Pulmonary edema causes a 
marked reduction in oxygenation. One of his patients, during an attack of pul- 
monary edema, had an oxygen saturation of 56.4 per cent. Vital capacity was 
not recorded on this patient. However, in three other patients with cardiac 
asthma, his studies indicate oxygenation of 100 per cent, 92.8 per cent, and 92.4 
per cent. The vital capacities of these patients were respectively 2.04, 2.49, 2.24 
liters. It is quite evident from his studies that fluid in the air passages reduces 
the oxygenation markedly, but that the arterial blood may be completely satu- 
rated during pulmonary congestion despite a marked reduction of vital capacity. 

(C) Emphysema.—Scott (1920), Meakins and Davies (1920), and Christie 
(1934) have reported cases of pulmonary emphysema associated with some de- 
gree of arterial blood oxygen unsaturation. One of Christie’s patients had 90.1 
per cent saturation of the arterial blood oxygen and a vital capacity of approxi- 
mately 1,650 ec. Holman and Shires studied twelve patients with rather marked 
pulmonary emphysema. The average blood arterial oxygen saturation was 86.6. 
The average vital capacity was 38.9 per cent normal. 





CHAPTER XXVII 
THE PREPARATION OF TEST EXTRACTS 


Collecting Pollen 


Unless one uses large quantities of pollen extract it is more economical 
to purchase the dried pollen or pollen extracts than to collect and extract it. 
Three factors enter into this. (a) The time required for field work is con- 
siderable; (b) special rooms must be available for collecting the powder and 
these must not be near rooms frequently occupied by pollen allergies; (ec) re- 
liable dry pollen may be purchased at a cost considerably below the cost of collec- 
tion, considering time expended and space rental. 

Bouquet collection—The flowering heads with some of the stems of 
anemophilous plants including ragweed, the grasses and the catkin-bearing 
trees are picked in the late afternoon and earried to the pollen laboratory. 
This must be a room protected against dust, free from draft, with abundant 
morning sunlight. In it are flat-topped tables or benches with troughs or 
other suitable water containers along one side, so built that the bouquets 
may be placed in them at an angle such that the flowering parts of the plants 
overhang the unoceupied part of the table. Ordinary mason jars tilted against 
wooden supports at an angle of 30 or 45 degrees serve nicely. The bouquets 
are arranged in these containers to be reasonably well spread out and to over- 
hang. Beneath them, large sheets of glazed paper are spread on the tables. 
Glassine, cellophane, or large glass plates may be used. 

The pollen is discharged during the night (grasses) or in the early morning 
under the stimulus of sunlight. Gentle shaking in the morning increases the 
yield. A second smaller yield may be obtained on the second day and in the 
case of some plants, especially the catkin-bearers, the discharge may continue 
for three or four days. While this applies primarily to anemophilous plants, 
some entomophilous plants with abundant pollen will shed, as every housewife 
who has bouquets of coreopsis will attest. 

Coca points out that with timothy, orchard grass, rye grass and the eatkin- 
bearing trees water is not necessary. The grass heads and catkins, only, are 
plucked in the late afternoon and after having been shaken to remove dust, are 
placed directly on glazed paper. Chief yield with this method is on the following 
morning although a little more pollen may be shed after 24 hours. After the 
pollen has been shed onto the glazed surface by either method it is brushed into 
a pile with a flat camel’s hair brush and transferred to a 200 mesh copper sieve, 
through which it is passed with agitation by means of the brush into a suitable 
container, Such sieves are available with top cover and collecting base. Other- 
wise a large porcelain evaporating dish serves well for collecting. The sieve 
should not be shaken unless it has a tightly fitting cover, otherwise much of the 
pollen powder may be blown away. . . 

The pollen is next examined microscopically for identification and evidence 
of contamination (other pollen or dirt), after which the collection is placed 
in open vials or jars in a glass desiccator over calcium chloride for drying. 
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Moist pollen usually suffers from mold contamination. After several weeks of 
desiccation the containers are tightly stoppered and preferably sealed with 
paraffine, after which they may be stored on any convenient shelf. 

Bagging.—In the early morning the collector carries glazed paper bags 
to the field where he gently bends the flowers of ragweed or the tree catkins 
into the bag and dislodges the pollen by agitation. Morning rain, dew or 
strong winds interfere. 

The Coca and Milford method.—These investigators recommend the fol- 
lowing method for ragweed. Flower heads are collected in the late afternoon 
and placed in trays with wire netting bottoms which are then placed over the 
radiator. Suitable baffles are arranged so that hot air from the radiator passes 
up through the wire screen and rapidly dries the pollen heads. These are then 
placed in water-free ether which causes the bracts containing the ripened pollen 
to open, thus releasing pollen into the ether. The pollen is collected by sedimenta- 
tion and decanting. Following this a mixture of carbon tetrahydrochloride 3 
parts, water-free ether 1 part is added. Pollen rises to the top. Contaminat- 
ing particles sink to the bottom. The floating pollen is decanted. Water-free 
ether is then added until the grains settle to the bottom. Carbon tetrahydrochlo- 
ride is removed by several washings in water-free ether. The ether is finally 
driven off by placing the pollen in a pyrex glass beaker on a hot sand bath. Pol- 
len is stirred until the ether odor disappears. Its temperature should not go over 
50° C. Those who have not had the experience of evaporating ether should 
acquaint themselves with the teehnie to avoid explosion. The pollen is then 
dried over calcium chloride as above. 


Preparation of Extracts 


General principles——The simplest way in which to test for sensitization 
to a suspected substance is to test with that substance in its unaltered state. 
It makes no. difference whether it is food, pollen, animal hair or other sub- 
stance. Karliest skin tests with pollens were made years ago with the granules 
themselves. The earliest skin tests with foods were done by simply making a 
scratch on the skin and putting a little of the food, moistened in the form of 
paste, on the scratch. When investigators realized that the element in the food 
or other substance responsible for the positive reaction was protein, attempts 
were made to prepare more potent test materials by isolating and purifying the 
proteins. This is still the method in general use although since it has been shown 
that one may be allergic to constituents other than protein, we have often re- 
verted to testing with the natural substanee. Patch tests exemplify this. 

Many methods have been proposed for making extracts. Often one method is 
as good as another. In the case of pollens, for example, one can extract the dry 
powder satisfactorily with physiologie sodium chloride or with an alkaline ex- 
tracting fluid, such as N/10 NaOH or a weak bicarbonate solution. Ordinary wa- 
ter will do fairly well and body secretions such as the serum exuding after a skin 
scratch or the tears that follow application of dry pollen to the conjunctiva dis- 
solve enough of the active principle to give positive reactions. 

There is a difference in the keeping qualities of various extracts. Molds 
and bacteria tend to grow in them and for this reason it is better to add some 
sort of preservative. The four preservatives in general use are aleohol, glucose, 
phenol and glycerin. Hach has its advantages and disadvantages which will 
be discussed later. The keeping qualities are materially improved with preserva- 
tives, some being more effective than others. 
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As I have stated, the simplest method is to test with the native substance 
under suspicion. It was next found that the addition of a slight amount of 
alkali hastened solution of the protein and this is the reason for the use of tenth 
normal or hundredth normal sodium hydroxide when dry powders are used in 
scratch testing. Tenth normal concentration is used because it is alkaline enough 
to dissolve the protein but not so alkaline that it will irritate the skin. Normal 
sodium hydroxide (10 times as strong) will burn the skin. 

The same principle is applied in intracutaneous work. Slight alkalinity 
seems to favor a good reaction but the solution must not be so alkaline as to 
be irritating to the tissues. This is the basis of Coca’s fluid, a normal physiologic 
salt solution made slightly alkaline with sodium bicarbonate, to which phenol 
is added as a preservative. An extract in physiologic sodium chloride would 
work practically as well intracutaneously, but will tend to deteriorate more 
rapidly. The carbonate seems to keep the allergen in solution. After an ex- 
tract in Cota’s solution has stood for some time a precipitate often forms which 
contains some of the active principle. This may be redissolved by blowing 
earbon dioxide through the solution, restoring the carbonate content. 

With strongly acid or strongly alkaline foods, such as meats and fruits, a 
buffer solution may be used to preserve neutrality. This is available in the form 
of Evans’ fluid or buffered saline. 

It has been found that Coca’s medium (alkaline extracting fluid) is prefer- 
able for pollens, dust and orris root, while buffered saline is used for foods and 
animal epithelium and danders. Similar extracting fluids in which 15 per cent 
aleohol is used as a preservative, instead of phenol, are said to deteriorate more 
rapidly. They are very definitely more painful on intracutaneous testing. 

Clock first used glycerin as an extracting medium and as a preservative sub- 
stitute for phenol and alcohol. A commonly used glycerin extracting fluid is 
that described by Stier and Hollister, containing 4 per cent sodium chloride, 
46 per cent glycerin and 50 per cent distilled water. Hypertonic saline improves 
extraction by a process akin to that of salting out. Theoretically the increased 
osmotic pressure of this solution draws the tissue juices out of the substance 
being extracted. Glycerin extracting fluid is in my experience the most satis- 
factory for general use. Its chief advantage is its excellent keeping qualities. 
Alles and Piness report that extracts made by their method which includes 
glycerin extraction are still potent after 7 years. Extracts with Coea’s and 
Evans’ fluids tend to deteriorate rather rapidly, in a matter of a few months. 
The disadvantage of glycerin is that it is too irritating for intracutaneous use. 
Endermal irritation eives ‘“false positive’’ readings. However, olycerin extracts 
may be made up in concentrated solution which is then diluted at least ten times 
with physiologic saline, Coca’s or Evans’ solution | for intraecutaneous use. 
Glycerin extracts may be used for hypodermic medication. They are rather 
painful but usually not distressingly so. Alkaline extracting fluid and buffered 
saline are not painful. One is therefore faced with the problem, whether to use 
a solution the potency of which deteriorates rather rapidly but wien is a 
painful when given subcutaneously, or one whose keeping qualities are good a 
which causes some pain. Unger has suggested dextrose as a preservative. i i 
reports that the keeping qualities are good and that its use causes ae eran - 
solution has not yet come into wide use. Sullivan and Vaughan (1939) oe See 
keeping qualities superior to Coca’s fluid but not as good as those ae A ge 
saline. Phenol possesses one disadvantage as a preservative in that it ae 
darkening and precipitation of some extracts, particularly extracts of whea 


and rye. 
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All of these solutions appear therefore to find a place. When tests are 
being made by the scrateh method, glycerin or glycerosaline extracts are gen- 
erally preferred. When the concentrated extract is being used intracutaneously 
such as with house dust, which is often feebly allergenic and must therefore be 
kept as concentrated as possible, Coca’s or Evans’ fluid is the solution of choice. 

For those who prefer to use the commercial dry powders for scratch testing 
two procedures are available. The dry powder may be applied to the scratch 
and moistened with tenth normal sodium hydroxide or the dry powder may be 
suspended in glycerosaline and kept this way as a stock solution or suspension. 
The testing is made by applying the solution or suspension to the scratch. The 
latter method has the advantage of saving time. It has the disadvantage that 
elycerin being slightly irritating to the searified skin, the negative reaction is not 
quite as clear cut as with alkali. However with both methods there is equally 
good differentiation between positive and negative provided one realizes that the 
negative is not quite as clearly nonreactive with elycerosaline, see Figs. 33 and 
34. 

A simple method when one does not wish to keep a large quantity of extract 
on hand consists in pouring the contents of the usual commercial 50 mg. vial of 
dry powdered extract into 2.5 ec. of a glycerin extracting fluid. This is labeled 
2 per cent or 1/50 and is used for seratch testing. Not all of the material goes 
into solution. It may be filtered, in which case most of the solution is lost on the 
filter paper, or it may be used as a combined suspension and solution. For 
endermal testing, a small amount of this solution is diluted 20 times in Coca’s 
fluid and sterilized by passage through a Seitz filter. ~This is labeled 1:1 000. 
Assuming the sensitivity of endermal testing to be 100 times ereater than that 
of scratch, and in view of the fact that this endermal extract is 20 times more 
dilute than the eee material from which it was derived, the relative reactivity 
of the two will be as 5 is to 1 in favor of endermal. 

Summarizing, the appropriate uses of the various common extracting fluids 
are as follows: 

1. For intracutaneous foods and epidermals a solution in Evans’ fluid ; 
or a glycerinated extracting fluid which must however be diluted 10 or 20 tinies 
in a nonirritating fluid before use. 

2. For intracutaneous testing with pollens, orris root and dust, Coea’s fluid ; 
or a glycerinated extract which must be similarly diluted. 


— 


3. For scratch tests; glycerinated extracts or dry powders with tenth normal 
alkali or saline. 


The Commoner Extracting Fluids 


Buffered saline (Evans).—Two concentrated stock solutions are kept, 
from which the extracting fluid is made by mixing 1 part of solution 1, 1 part 
of solution 2 and 8 parts of distilled water. 


Stock Solution No. 1 
NaCl 50.00 


1G 5 Fi 0 ere ee SO Rem MM hr aye ew Se eh] --== 3.63 om, 


NB, EPO NIE oe ai ee eee ee eee 14.31 om, 
Distilled water up to 1000 ee. 


em. 


Stock Solution No. 2 


Carbolie acid, 4 per cent 
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Alkaline extracting fluid (Coca).—The stock solution is used direct with- 
out further dilution, but just prior to use, carbon dioxide gas should be bubbled 


pes it until a drop of phenolphthalein added to a sample no longer turns 
red. 


Use tee eerie ce eee Se eo 00 gm. 
TNS LG OS > 45a) Se Rte Nr OLN HA RE OGL ane REED 4, gm. 
Sel No ot ge RAR a ay, Sloan a eae Ae eee ee ee 4.00 ce. 


Distilled water to make 1000 ce. 


Gelfand, et al. (1988) find that foaming and sedimentation on Seitz filtra- 
tion is due to withdrawal of carbon dioxide from Coea’s fluid consequent on the 
reduced gaseous pressure of suction filtration. They found that if positive pres- 
Sure is used instead, there is no carbon dioxide lost and no consequent foaming 
or precipitation. This is important since some of the active principle is lost 
in the precipitated material. It may be recovered by blowing carbon dioxide 
gas through the solution. The larger Seitz filters are equipped with connections 
for positivé pressure. Gelfand found a pressure of from 10 to 20 pounds 
satisfactory. Positive pressure produces no loss of CO,,. 

Preserving fluid (Coca).—Where the material to be extracted is originally 
chiefly fluid (fruit and vegetable juices) further dilution is to be avoided. 
These may be ‘‘extracted’’ and preserved in Coca’s fluid which is made five times 
as strong as the regular fluid. It is then mixed with the fruit or vegetable juice 
in the proportion of 1 part of preserving fluid to 4 parts of juice. This results in 
5 times dilution, the end product being of the same concentration as the regular 
alkaline extracting fluid. 


PA te tole tee oe een Sena ese ean yen (2060. PM, 
ING SEC OR Ses haat 0S Fie Se Se Pee ee tele 12.5 gm. 
OTH) lige See ee ae at Senet ee ee eee ee OCG. 


Distilled water to make 1000 ee. 


Glycerosaline (Stier) —The advantages, disadvantages and mode of 
action of this solution have been discussed above under General Principles. 
ELV Crd Mn een ee ee ee 460 ce. 

ANT eG ites ee ee ee ee Se es 40 gm. 
Distilled water to make 1000 ce. 

Other glycerin extracts.—Clock’s original fluid (1922) contained % 
glycerin and ¥, saturated solution of sodium chloride. Bernton’s fluid consists 
of 2 parts glycerin, 1 part Coca’s fluid. Other combinations are 74 glycerin, 
V, buffered saline and equal parts of glycerin and physiologie saline. 

Dextrose extracting fluid (Unger).—Unger recommended a solution of 5 
per cent dextrose in distilled water, with phenol as a preservative. After an 
extract in this solution stands for a time a sediment of glucoside settles out. 
Unger and Moore (1936) find that if small amounts of sodium bicarbonate are 
added the solution remains clear. 


50 gm. 


DOSE el ee ee oe ee Se ee 


‘ Ld s or - 
Soniiime DichvbQuae: ase — ae ee eee 27 gm. 
Phangll se eee eo ee ee eens SAC 


Distilled water to make 1000 ce. 

Piness fluid. The original Piness fluid contained alcohol as a preservative. 
This is distinctly painful on injection, especially endermally. The more recent 
preparation described by Alles, Piness and Miller is as follows: 

Solution No. 1 KH,PO, 10.85 grams per liter 
Solution No. 2 K,HPO, : 52.275 grams per liter 


Solution No, 3 C.P. Glycerol 


262 ALLERGIC DIAGNOSIS 


The standard solution contains 1 volume of solution No. 1, 4 volumes of 
solution No. 2 and 5 volumes of the glycerol. Although well buffered the solu- 
tion has a slightly alkaline reaction, pH 7.4, and is isotonic and isohydrionie 
with serum and tissue fluids. 

Use by allergists—Alexander found in his survey of the treatment of 
hay fever by specialists in the United States and Canada that for 28 who used 
an alkaline extracting fluid of the Coca type, 36 used extracting fluids contain- 
ing glycerin and 4 used dextrose fluids. Of the 36 using glycerin, 20 combined 
the elyeerin with Coea’s fluid in varying proportions. Among 73 different 
allergists 17 different extracting fluids were used and even within the groups 
there were undoubtedly different details in the extracting methods. With 
many the variations are slight and often insignificant. For this reason no effort 
is made to present a comprehensive discussion of all of the methods that have 
been recommended. Instead the method that has been found adequate for 
clinical use in our own laboratory is presented. There is no claim to special 
originality except in certain of the details, since we, like many others, have 
availed ourselves of the contributions of other investigators. 


METHOD OF PREPARING EXTRACTS 


By Davip M. Pirss, M.D., CLEMENT J. SULLIVAN, M.D., AND 
GLENN D. Gruss, M.D., Ricnmonp, Va. 


Our method of food extraction at the Vaughan-Graham Clinic is based primarily on that 
described by Dr. Milton Cohen of Cleveland to The Association for the Study of Allergy in 
Kansas City, 1936. Modifications have followed helpful suggestions by Dr. Oscar Swineford, 
Jr., of Charlottesville, Virginia. Further modifications including especially adjustment of 
hydrogen ion concentration are our own, 

Materials for extraction are obtained in the raw state, or as nearly approximating the 
raw state as possible. The procedures for extraction strive toward simplification with the 
view that too vigorous attempts to remove fat, dyes and irritants result in loss of some of 
the allergenic substances. The stock extracts are made as concentrated as feasible, in order 
to obviate as much as possible false negative skin reactions and also to conserve storage space. 

The method of oil extraction is based primarily upon the work of Coca. However, Rhus 
toxicodendron is extracted according to the methods advocated by Caulfeild and Shelmire and 
Black. 


I. Epidermals 


A. Feathers.—Feathers must be obtained directly from the fowl. Precaution must be 
taken that no blood or water comes in contact with the feathers, and that no quills are 
used, since there is often blood on the shaft of the quills. The feathers may or may not 
be ground in the food chopper before weighing. One part by weight of feathers is stirred 
into 5 parts by volume of the extracting fluid (see Discussion). 

The extraction is continued for 48 hours. This should take place either in the ice box 
or in a cool place with the container covered. At the end of this time the material is placed 
in an ordinary hand towel and all possible fluid expressed by squeezing. The next 
step is determination of hydrogen ion concentration. (See Discussion.) The extract is 
then passed through a Seitz filter and placed in sterile bottles. If desired, culture in 
dextrose broth for determination of sterility may be carried out. We have not yet ob- 
tained growths on extracts following 48 hours’ incubation, 

The material is now ready for scratch or cutaneous use, 
it is diluted 10 times with Coea’s fluid. 
out in Coea’s fluid. 


For intracutaneous testing 
Further dilution for hyposensitization is carried 


B. Dog hair, cat hair, rabbit hair, hog hair, cattle hair, horse hair, mule hair, goat hair, 


camel hair, sheep wool, and horse dander.—The animal is clipped or shaved in sueh a man 
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ner as to obtain as much hair and dander as possible. 


It is important that the skin- not 
be made to bleed and that the animal not be sealded., 


Just prior to extraction the material is washed with carbon tetrachloride and per- 
mitted to dry. It is then weighed and 1 part stirred with 5 parts of extracting fluid. 
The extraction is permitted to continue for 48 hours with occasional stirring. At the end 
of this stage fat may be removed by shaking with 3 parts of water-free ether in a sep- 
aratory funnel. After standing for two hours the fat-free portion is drawn off. All ad- 
ditional steps are carried out as described for feathers. 


II. Inhalants 


A. Dust.—Ordinary house dust from the bedroom or from other portions of the house 
is obtained with the vacuum cleaner or broom. It is weighed, washed with carbon tetra- 
chloride and permitted to dry before extraction. One part of the house dust is mixed and 
stirred with 5 parts of Coca’s fluid and extraction is permitted to continue for 24 hours, 
being carried out in a covered container in the icebox or overlaid with a towel in a cool 
place. Following this all possible fluid is expressed through a hand towel by squeezing into 
a Petri dish. “The material may be used for scratch as it is or it may be evaporated down 
to not less than 1/5 of its volume. If evaporation is carried further than 1/5 the dust 
extract should be dialyzed. Sterilization is carried out by use of the Seitz filter. If the 
scratch or cutaneous test is negative, the same concentration is used for intracutaneous 
testing. For hyposensitization, various dilutions may be prepared with Coca’s fluid. 

Bed dust and upholstery dust are treated with carbon tetrachloride just as the house 
dust. The washed and dried material is then made up into a thick mush with glycerosaline. 
Following extraction for 24 hours, 1 ce. is diluted with 9 ce. of Coea’s fluid. Following 
sterilization through the Seitz filter, this is used as a concentrated extract, both for scratch 
and intracutaneous testing. 


Boatner, Efron and Dorfman (1940) have described a method of purifying and con- 
centrating the antigenic material in dust which gives an extract of quite uniform, high 
potency which is quite free of irritative reactions. It is available on the market.* 

B. Kapok, cottonseed and flaxseed.—The allergenic substance or substances contained 
in kapok and cotton may be obtained either from the seed or from fiber. Probably the 
more concentrated extract is obtained from the seed. However, we use fresh kapok fiber 
as the seed contains sufficient oil to cause inconvenience in extracting. For cotton and flax 
the seed is used. Fiber and seed are not extracted in the same manner, 

The seed is weighed, mixed and stirred with 5 parts by volume of extracting fluid 
after grinding in the food chopper or maceration with mortar and pestle. Extraction is 
continued, with the container covered, for 48 hours. This may be done either in the icebox 
or in a cool place. All possible fluid is then expressed through a hand towel by pressure. 
Both fiber and seed contain considerable fat. This is removed by shaking in a separatory 
funnel with 3 volumes of water-free ether, as described above. However, the mixture 
must be allowed to stand in the icebox overnight. If the extract is still cloudy, it may be 
readily cleared up by shaking with more water-free ether. Sterilization is facilitated by 
Seitz filtration following adjustment of the hydrogen ion concentration, (See Discussion. ) 
The cottonseed extract is ready for scratch or dermal testing, and should be diluted 10 
times with Coca’s fluid for intracutaneous. However, the flaxseed extract, due to its higher 
potency, must be diluted 20 times for scratch. Intracutaneous material is made by diluting 
the scratch solution 10 times, employing Coca’s fluid. 

©. Kapok and cotton fiber.—The fiber is extracted just as seed except that use of a 
separatory funnel for fat removal is not necessary. The extracted material is diluted 10 times 
for scratch and 20 times for intracutaneous testing with Coca’s fluid. 

D. Orris root.—This material is prepared from powdered Florentine orris root. One 
weight is mixed and stirred with 5 parts by volume of extracting fluid and the extraction 
is allowed to continue for 48 hours, in the usual way. The other steps in preparation are 
identical with those described under feathers. 

. Pyrethrum.—One weight of dried pyrethrum powder is stirred into I 
volume of extracting fluid. The extraction is allowed to continue for 48 hours in the 
usual way. Additional steps are identical with those deseribed for feathers. miiak 
flower of the pyrethrum plant may be used. It should be powdered and is extracted just 
as the dry powder. 


5 parts by 


*Jendo Products, Inc., Richmond Hill, N. Y. 
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EF’. Tobacco.—Untreated leaves are used. After grinding, 1 weight of the leaf is mixed 
and stirred with 5 parts by volume of glycerosaline. he extraction is allowed to con- 
tinue for 48 hours. Other steps are identical with those used in the preparation of 
feathers. 

G. Tobacco smoke.—Tobacco smoke is extracted over glycerosaline. Suction of the 
lighted cigarette or cigar is carried out by a hydraulic apparatus designed by the Ameri- 
can Tobacco Company and used by us through their courtesy. 

H. Silk.—Silk extract is prepared from the silkworm pupa. One part by weight of 
powdered pupal material or crude cocoon fiber, if the former is not available, is stirred 


with 5 parts by volume of glycerosaline. Additional steps are identical with those de- 
scribed in making feather extract. This concentration is satisfactory for scratch tests. 


The seratch solution is diluted 20 times for intracutaneous. 
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FOODS 
I. Cereal Grains 


\. Wheat, rye, barley, rice, oats, corn, buckwheat. 


All of . oral are nine 
for extraction in the natural state. : saris grains are obtained 


In preparing rice, j 
preparing rice, it is better to use the unpolished 
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grain. Following grinding in the mortar or an ordinary coffee mill, 1 weight is mixed and 
stirred with 2 parts by volume of extracting fluid. The extraction is carried on for 48 
hours, either in the icebox or in a cool dry place, and supernatant liquid is expressed 
through a towel by squeezing. Determination and adjustment of hydrogen ion concentra- 
tion is followed by sterilization with the Seitz filter. The concentrated material is used 
for seratch testing. This is diluted 20 times with Coca’s fluid for intracutaneous use. 


II. Meats 


A. Beef, chicken, veal, pork and lamb.—In the preparation of meat extract it is very 
important that the specimen for extraction contain as little blood as possible. Mixture 
of connective tissue with glycerosaline brings about jellying. Therefore, all possible con- 
nective tissue should be removed beforehand from the material to be extracted. Fresh 
meat is obtained and immediately passed through the meat chopper. One weight of meat 
is mixed and stirred with 2 parts by volume of glycerosaline and extraction is allowed to 
continue for 48 hours in the icebox. Following this the fluid portion is expressed through 
a towel by pressure. 

In view of the fact that meat extracts contain a large amount of fat, fat removal is 
carried out in the separatory funnel by shaking the extract with 4 volumes of water-free 
ether. The mixture must be allowed to stand for at least 1 hour in order to facilitate com- 
plete solution of fat. Immediately following removal of fat, the fat-free portion is 
diluted 1 to 2 times with Coea’s fluid to prevent jellying. Determination and adjustment 
of hydrogen ion concentration and sterilization by Seitzing are carried out as with other 
food extracts. The undiluted extract is suitable for scratch testing, and is diluted 10 
times with Coca’s fluid for intracutaneous use. 


III. Juicy Fruits 


A. Lemon, lime, orange, grapefruit, tomato.—The juice is expressed by means of a 
press. Two volumes of the juice is mixed with 1 volume of glycerin. After covering the 
surface with toluol, extraction is carried out for 48 hours, preferably in the icebox. The 
toluol is then removed by means of the separatory funnel, followed by adjustment of the 
hydrogen ion concentration and sterilization by Seitzing. This concentration is used for 
scratch and is diluted 10 times with Coca’s fluid for intracutaneous use. 


IV. Other Fruits 


A. Apple, pear, peach, apricot, prune, pineapple, and banana.—These materials must 
be obtained and extracted when in season and fresh. ‘The whole fruit is crushed and 
macerated, with thorough mixing of liquid and solid portions. One part by weight is 
mixed and stirred with 1 volume of glycerosaline. Other steps in extracting are identical 
with those described under juicy fruits. Tuft and Blumstein (1944) have shown that the 
rate of deterioration in these fruits is quite rapid and tests should be done with a 1:5 dilution 
of the alkalinized fresh juice or its lyophilized extract. 

B. Berries, grapes, and cherries.—The material must be obtained and extracted when 
fresh. After thorough crushing and mixing of solid with fluid portions, 3 parts by weight 
are mixed and stirred with 1 part by volume of glycerosaline. The mixture 18 then 
covered with toluol and extraction is allowed to continue for 48 hours, preferably in the 
‘cebox. The material is then squeezed through a towel, toluol removed from that portion 
thus collected and pH is adjusted. After Seitzing it is diluted 10 times with Coea’s fluid 
for intracutaneous use. 

V. Condiments 


A. Red pepper, green pepper, mustard, ginger.—The pepper pods are obtained oe 
sround whole. Powdered mustard and ginger are used. One part by weight of materia 7 
x M4 ey + » 7 ve r oO Ss > 
extracted in 1 part by volume of glycerosaline. Other steps are identical jars those ae 

r c < Py # e rs es Ps 7 oa we 2 . y . . . . . 10 tim 1S Wi 1 
for other foods. Since this material is very irritating, it must be ae | a ae 
Coca’s fluid for scratch use. The scratch material is diluted 10 more times with Voca: 
fluid for intracutaneous testing. 

—Ordinary black pepper is used. 

Se aca. in 2 ty r | » of glycerosaline. Other steps are 
pestle and 1 weight extracted in 2 parts by volume gl 


identical with those for red pepper. 


It is ground with mortar and 
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VI. Leafy Vegetables 


A. Spinach, cabbage, cauliflower, asparagus, turnip greens, mustard greens, lettuce, 
and okra.—The fresh material is ground in a food chopper, mixing solid and fluid portions. 
One weight is extracted with 1 part by volume of glycerosaline and additional steps are 
the same as for other foods. No toluol is used. 


VII. Other Foods 


A. Walnut, pecan, almond, peanuts, etc.—Untreated nuts are used. ‘The shells are 
removed and the kernels ground. One weight is stirred into and mixed with 2 parts by 
volume of glycerosaline, and extraction is continued for 48 hours. Due to the high fat con- 
tent, defatting is carried out as described for meats. The undiluted material is used for 
seratch and diluted 10 times with Coca’s fluid for intracutaneous testing. 

B. Sweet potato, Irish potato, onions, carrots, turnips, etc.—The fresh vegetable is 
peeled and ground in the food chopper. One weight is mixed with 1 part by volume of 
extracting fluid and left for 48 hours, followed by adjusting of pH and Seitzing. The un- 
diluted material is suitable for scratch and is diluted 10 times with Coca’s fluid for intra- 
cutaneous use. 

C. Peas and Beans.—The material is prepared from untreated seed, and it is advisable 
to purchase them from seed merchants. They are ground into a fine meal and 1 weight is 
extracted for 48 hours in 3 parts by volume of glycerosaline. It is then expressed through 
a towel and defatted. Additional steps are identical with those described for other foods. 
The undiluted material is used for scratch, and is diluted 10 times with Coea’s fluid for 


intracutaneous use. 


VIII. Milk 


Eight hundred ce. of fresh skimmed milk is required for extraction. The first step 
in preparation is removal of casein. This is done by dropping into the skimmed milk 
2% ce. of 1 per cent rennin or an ordinary commercial junket tablet. At once the milk 
with rennin is placed in an incubator at 37° C, for 30 minutes, care being taken not to stir 
it. At this time the whey and clabber will have separated. The clabber, which contains 
the casein, is removed by filtering through a towel in the usual way, and then refiltering 
through ordinary filter paper. The resulting filtrate contains the lactalbumin. 

Precipitation of lactalbumin from the whey is done by the adding of 3 volumes of 
acetone to the filtrate and placing in the icebox for 24 hours. Following this as much of 
the supernatant fluid is poured off as possible and discarded. The remaining filtrate is 
further separated by several minutes of. centrifugation. Precipitate is then placed in a 
mortar and washed with several changes of acetone, and then powdered, to be placed in 
the incubator and left to beeome as dry as possible. One weight of the dried powder is 
stirred with 50 parts by volume of glycerosaline and the extraction is allowed to continue 
for 48 hours. The other steps in preparation are the same as those described for other 
extracts. This concentration is suitable for serateh testing and is diluted 20 times with 
Coca’s fluid for intracutaneous use. 


IX. Eggs 


Che egg white and egg yolk are separated. The yolk is mixed and stirred with 10 
parts by volume of the glycerosaline and extraction is allowed to continue for 48 hours 
preferably in the icebox. Following this, fat is removed in the usual manner and steriliza- 
ion is >» by Seitzine. T “esulting cone ran : : Z 
ti is biptsn by Bettzing. the resulting concentration may be used for serateh, and is 
diluted 20 times with Coca’s fluid for endermal testing. 

a, ml part of egg is extremely difficult to pass through the Seitz filter; however, the 
ilter should not be heated in order to hasten filtration. Patience is required and eventu- 
ally the extract will come through. 


in the icebox for 48 hours. The material is then Seitzed and the resulting concentration 
used for scratch tests. To further obviate reactions from 7 eS 
scratch material of egg white is diluted 100 times with Coe 
in the icebox for 48 hours. This 


Kee white 1S diluted 10 times by volume with glycerosaline and allowed to extract 
* - c 
eC 


intracutaneous testing, the 
aaa a’s fluid and allowed to stand 

aterial 1s then passe ; 4 Seitz fi i 
used for endermal testing. In eases of suspected Pf: reper ana rahe ie ‘a 
20 times with Coca’s fluid before testing intracutaneously. ie iy ese 
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X. Cocoa and Coffee 


The bean of either cocoa or coffee is used. After grinding in the ordinary coffee 
mill, 1 weight of material is stirred and mixed with 5 volumes of glycerosaline. The other 
steps in preparation are identical with those described for peas and beans. The undiluted 
material is used for scratch testing and is diluted 10 times with Coea’s fluid for intra- 
cutaneous use. 

XI. Oil Extracts 


For extraction of all oils, except poison ivy, the method of Coca is used. 

Sufficient U.S.P. acetone is added to the material in a jar to be able to saturate as 
well as bathe and cover. <A top is placed on the jar and following thorough stirring it is 
allowed to remain for 48 hours. It is best to stir the extracting material 6 or 8 times during 
the 48 hours. Following this, all available liquid is poured into a Petri dish or evaporating 
dish. Deacetonization is facilitated by either evaporation in the icebox or by direct blow 
from an electric fan. This depends upon whether extraction takes place in winter or 
summer, After all acetone has evaporated, there will remain a very viscid deposit. 
This is the oif extract. Next, by quite gentle heating with the microburner, just sufficient 
almond oil, which has been sterilized in the autoclave, is poured into and mixed with the 
oil extract and stirred to the point of complete solution. Care must be taken to avoid 
using the oil in excess. This material is diluted 10 times with sterile almond oil for patch 
testing. 

Poison ivy (Rhus toxicodendron).—Enough of the ivy leaf is collected to fill a pint 
jar. It is essential that care be taken not to permit the plant to come in contact with the 
skin. This is obviated by using household rubber gloves and inexpensive scissors all of 
which can be thrown away after gathering the ivy. Similar precautions should be taken 
during extraction. 

Sufficient water-free ether is poured into the jar to saturate the leaves. This is al- 
lowed to remain for 48 hours, following which all available liquid is poured into a dish 
for evaporation. During the period of extraction the material may be mashed several times 
with an applicator or a stick. 


Further steps are identical with those for other oil extracts except that corn oil which 
has been sterilized in the autoclave, as suggested by Caulfeild, is used. Stock solution is 
made up in dilution of 1/5. Patch material is diluted 1/25. 


Discussion 


Glycerosaline (Stier-Hollister) is used in the extraction of all materials with the 
single exception of house dust. Coca’s fluid is employed in the extraction of house dust, 
since concentration by evaporation may be necessary. Mattress dust, bed dust, upholstery 
dust, bookcase dust, card file dust, etc., are collected in too small quantities for evaporation 
of the extract. Therefore, glycerosaline is found more suitable for their extraction. 

Due to its superior preservative qualities, glycerosaline is used as a diluent for all 
pollens. All other extracts are diluted with Coca’s fluid. However, glycerosaline is frequently 
found to be quite painful when administered subeutaneously and in such cases the pollen is 
diluted with Coca’s fluid. Glycerosaline is preferable for dilution of pollen extraet in 
order to assure minimum deterioration. This is not so important a factor with the in- 
halants and ingestants; therefore, Coca’s fluid is used, thus obviating much of the dis- 
comfort of injection. 

For the bacteria, fungi and yeasts, carbolized saline is used. 

It is important to maintain the hydrogen ion concentration as nearly neutral as 
possible. This is adjusted as nearly to 7 as possible by addition of sodium hydroxide or 
hydrochloric acid, as indicated, to the stock extracts. They should be checked at least 
every two months. All hydrogen ion concentration determinations and adjustments are 
carried out under sterile precautions. Nitrazine paper (Squibb) may be used, 


Standardization of Extracts 


Total nitrogen determination.— The importance of nitrogen determina- 
tions in the standardization of allergen extract is becoming increasingly recog- 
nized. While, as shown by Alexander, the most generally used method of making 
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up pollen extracts is by the weight-volume or percentage method, the fact re- 
mains that the actual concentration of active allergen remains unknown. While 
the margin of error for successful therapy is sufficiently wide so that this is 
usually not a factor of importance in clinical work, the fact remains that the 
more scientifically accurate method of standardization of allergen extract 1s 
based on protein and nitrogen content. Such standardization is usually a 
prerequisite to acceptable quantitative investigative work. 

For this reason the development of reliable micromethods for the determina- 
tion of total nitrogen and nonprotein nitrogen is of distinet aid in allergic work. 
Cohen and Goodale (1933) have described a method for the determination of 
total nitrogen in various allergen extracts, based upon the technie of Hubbard 
and Sly for the determination of serum protein. They deseribe their method 
as follows: 

Apparatus.—Digestion tube, 200 mm. by 24 mm., resistance glass; graduated 
at 35 and 50 ml.; watch glass 25 mm. diameter; micro-Bunsen burner equipped 
with a chimney to protect the flame; four 1 ml. pipettes (Ostwald). 


Solutions.—1. Digestion Mixrure.—Kither one of the following may be used: 

Sulfuric-copper sulfate mixture—To 10 ee. of 5 per cent copper sulfate solution add 
100 ce. of concentrated sulfuric acid. Carefully pour this mixture into 100 ec. of distilled 
water, stirring constantly. 

Phosphoric-sulfuric miature.—To 50 ce. of a 5 per cent copper sulfate solution add 300 
ce. of 80 per cent phosphoric acid and mix. Add 100 ce. of concentrated sulfurie acid free 
from the least trace of ammonia, and mix. Keep well protected to prevent absorption of 
ammonia from the air. Dilute 1:1 with distilled water for use. 

Hither one of these mixtures may be used. The sulfuric-copper sulfate solution gives 
less precipitate and is probably a little better for general use. The phosphorie-sulfurie mix- 
ture is a more rapid digestion solution. 

2. NESSLER’S SoLUTION.—Introduce into a 500 ec. Florence flask 150 gm. potassium 
iodide and 110 gm. of iodine, add 100 e.e. of water and an excess of metallic mereury 
(140-150 gm.). Shake the flask continuously and vigorously for seven to fifteen minutes 
or until the dissolved iodine has nearly all disappeared. The solution becomes quite hot. 
When the red iodine solution has become visibly pale, though still red, cool in running 
water and continue the shaking until the reddish color of the iodine has been replaced by 
the greenish color of the double iodide. The whole operation does not usually take more 
than fifteen minutes. Deecant the solution, washing the mercury and flask with liberal 
quantities of distilled water. Dilute solution and washings to 2 liters. If the cooling 
was begun in time, the resulting reagent is clear enough for immediate dilution with 10 per 
cent alkali and water, and the finished solution can be used at once for nesslerization. 
From this stock solution of potassium mercuric iodide prepare final Nessler’s solution (con- 
taining about 55 gm. per 100 ee.) which has been allowed to stand until the carbonate has 
settled, the clear solution being decanted and used. This solution may be purchased com- 
mercially if desired. 

3. TEN PER Cent’ SOLUTION OF ROCHELLE SALrts. 

4. STANDARD NITROGEN SOLUTION.*—Dissolve and dilute 0.1414 gm. of the purest am- 
monium sulfate to 100 ce. with distilled water (5 ce, equals 1.5 mg. N). Dilute 50 ee. of 
this stock solution to 150 ee. with distilled water, making a convenient standard for use 
(1 ec. equals 0.1 mg. N.). 

Procedure.—The protein extract is diluted with distilled water so that 1 ec. of the 
solution will equal approximately 0.1 mg. of nitrogen per ce, (the strength of the stand- 
ard). Reference to Table XXII shows the dilutions found convenient in some typieal in 
stances, : 

After the extract is properly diluted, mix the 
extract, 1 ec. of digestion mixture. 

Heat slowly on the micro-Bunsen burner until the water 
appear, and then cover the tube with a watch glass. 


following in a digestion tube: 1 ee. of 


boils off and white fumes 
1 5 . 
Continue to heat until the solution 





fadWoi ls standard may be purchased from Hartman-Ledden Co. 
containing 1 mg. nitrogen. Dilute this solution 50 ml. to 100 ml. ti 
mg. nitrogen. 


Philadelphia, Pa., 5 ml. 
then 1 ml. will contain O.1 
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first chars and then becomes clear white (a faint green tint may be present). Remove the 
flame and allow to cool for thirty seconds. Add slowly, drop by drop, about 5 ee. of dis- 
tilled water and then 1 ce. of the 10 per cent Rochelle salts solution. Add distilled water 
up to the 35 ec. mark. At this point the tubes may | 


ve eorked and kept in a refrigerator 
for twenty-four hours, if desired. S 


TABLE XXII 














AMOUNT OF 4 
- 7 AMOUNT ak PPROX. APPROX. 
SUBSTANCE sen oe a sais ne DILUTION 
a : 4 REQUIRED 
Orris root 460 gm. 1900 e.e, 0.18 mg. per ce. L-1. (6) 
Horse dander i ke 3.3 mg. per ce. 1-30 
Cat hair i sy 0.387 mg. per ee. 1-3 
Feathers t t 1.0 mg. per ee. 1-10 
Goat hair t t 0.1 mg. per ee. None 
Rabbit hair a 2 0.05 mg. per ce. None 
Wool t t 0.1 mg. per ee. None 
Mustard 1 Ib. 1000 ee. 6.4 mg. per ce. 1-64 (6) 
Cottonseéd 40 gm. 1000 ee. 2.3 mg. per ce. 1-23 (6) 
Flaxseed 40 gm. 1000 ee. 0.25 mg. per ec. 1-2 
Glue 100 gm. 1000 ee. 6.64 mg. per ce. 1-66 
Milk (casein free) 100 ee. 100 ce. 0.5 mg. per ee. 1-5 
Wheat 350 gm. 2600 ec. 0.75 mg. per ce. 1-7 (6) 
Rice polished 225 gm. 2000 ce. 0235 Ime eper ce; 1-3 (6) 
Rye 145 gm. 400 ee, 1.0 mg. per ce. 1-10 (6) 
Oats - us 1.6 mg. per ee. 1-16 
Cornmeal 708 gm. 600 ce. 0.45 mg. per ce. 1-4 (6) 
Meats Lele 1000 ee, 3.0 mg. per cc. 1-30 
Tea . = 1.0 mg. per ee. 1-10 
Chocolate “s a ICO mgs per (cc: 1-10 
Barley 2 ‘2 1.0 mg. per ce. 1-10 
Peanut “ a 5.0 mg. per ec. 1-50 
Pollens 3 gm. 100 ee. 0.5 to 0.6 mg. peree. 1-5 





*Because some substances vary to such an extent in the amount of nitrogen Which 
may be extracted from them, it is sometimes advisable just to saturate the substance with 
the extracting fluid. These extracts were produced in this manner. 

TThese substances are extracted with difficulty so that after the first extraction is 
made, and extract removed, more of the substance to be extracted is placed into this same 
extract, thus increasing the atopen content of the final extract. 


Reading.—Standard—1 cc. standard nitrogen solution; 1 ee. digestion mixture; dis- 
tilled water up to the 35 ee. mark; 15 ee. Nessler’s solution. Mix by inverting the tube. 
To the extract add 15 ee. of Nessler’s solution. Read the extract against the standard in 
a colorimeter preferably by daylight. 

Colorimeter reading of Standard 





Calculation.— - - ; : x 0.1 (amount of nitrogen 
Colorimeter reading of Extract — 
in standard) x dilution = milligrams nitrogen per ce. of extract. 


Protein nitrogen standardization.—There is still considerable divergency 
of opinion regarding the most satisfactory method of standardization of pollen 
extracts. The Noon weight by volume method has the inherent disadvantage 
that the allergenic substance in a given weight of pollen varies from year to 
year. The Clock method of standardization by complement fixation capacity 
against antipollen serum, possesses the disadvantage that there are several pro- 
teins in pollen, only some of which are allergenic. This method measures all 
the proteins. 

Cooke and Stull raised this same criticism against the total nitrogen method 
of standardization previously recommended by Cooke, and have proposed a pro- 
tein nitrogen method. Here again all of the proteins, including allergenie and 
nonalletgenic, are included in the unit, but since nonprotein nitrogen, pre- 
sumably nonallergenic, may represent as much as two-thirds of the total nitrogen, 
it becomes obvious that the determination of protein nitrogen is theoretically a 


nearer approach to accuracy. 
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Cooke and Stull prepare their extract as follows: 

A weighed amount of dry pollen is defatted in Soxhlet with petroleum ether or C.P. 
anhydrous ether. The ether extract may be used for the preparation of the fat soluble 
antigen of pollen which sometimes causes pollen dermatitis. 

From 3 to 12 grams per 100 ee. of dried defatted pollen is extracted in alkaline 
saline extracting fluid (Coca). Extraction is continued for a few hours, not more than 

8, at icebox temperature. ‘ 
‘i as Se tvaut is then filtered through paper, subsequently through Seitz or Berkefeld 
filters. It is tested for sterility, following which protein nitrogen content is determined. 


Protein nitrogen determination.—First determine the total nitrogen in 
5 to 10 ee. portions of the concentrated pollen extract, by the Kjeldahl method. 
Next, determine nonprotein nitrogen by the usual method of precipitation with 
phosphotungstic acid. To 10 ee. of the concentrated extract, add 2.5 ee. of 
concentrated hydrochloric acid and approximately 1 ee. of 10 per cent phos- 
photungstie acid in 10 per cent hydrochloric acid solution. This precipitates 
the protein, leaving the nonprotein nitrogen in solution. The solution should 
be shaken and allowed to stand for 2 hours after which the precipitate is filtered 
off and washed free of nonprotein nitrogen. Kjeldahl determination of the 
filtrate and washing gives the nonprotein content. This, subtracted from the 
total nitrogen, gives the figure for the protein nitrogen. Cooke and Stull state 
that with 3 to 4 grams of pollen per 100 ee. sufficient nitrogen will be present 
in the extract for determination. This method may also be used for glycerin 
extracts. Extracts should not be filtered subsequent to protein nitrogen de- 
termination, since some of the active extract is removed by filtration. 

According to Stull, Cooke and Tennant protein nitrogen may be determined 
direct. For this they use defatted pollen, the oils having been removed with 
anhydrous ethyl ether. The technic is satisfactory for aqueous extracts, ex- 
tracts in alkaline extracting fluid, and glycerosaline extracts. They found ex- 
traction to be quantitative in concentrations ranging from 1 to 9 per cent. That 
is, a 9 per cent extract contains 9 times as much protein nitrogen as a 1 per cent 
extract. This may or may not hold true for stronger concentrations, 9 per cent 
being the highest studied. 


The technic is as follows: Suspend a weighed amount of defatted dry pollen in a 
known volume of appropriate extracting fluid. Use at least 1 per cent concentration. 
Allow this to extract with occasional shaking for at least 3 hours at icebox temperature, 
7° C, Filter. Slightly acidify the filtrate (pollen extract) with 10 per cent HCl. Place 
10 ce. in a dry test tube. 


Add an excess (about 1 ec.) of 10 per cent phosphotungstie acid in 10 per cent hydro- 
chlorie acid solution. 

Allow precipitate to settle. Centrifuge. Decant supernatant fluid containing non- 
protein nitrogen. Wash the precipitate three times with 10 per cent HCl containing 0.5 
per cent phosphotungstic acid, by repeated centrifuging. 

Dissolve precipitate in 1 per cent sodium hydroxide. 

Transfer to a digestion flask. 

Perform a Kjeldahl nitrogen determination. 

This gives directly the protein nitrogen content of the extract. 


It is important for clinical use that the determination be made after 


us : ; 5 : Seitz filtration 
if Seitz filtration is to be used. 


A certain amount of the active principle is adsorbed onto 
the filter, thereby reducing the activity of the extract. It 
filtering through a Seitz four times completely destroys the 
extract. 


has been shown that re- 
antigenic activity of a pollen 


Anhydrous aleohol-free ether is necessary because it has been 
removes part of the active substances. 
sequent extraction with ethyl ether, 
treated pollen. 


shown that aleohol 
Rapid washing with 85 per cent alcohol, with sub. 


removes one-third of the nitrogen of extract of un- 
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There is still no unanimity of opinion with regard to the relative merits 
of the total nitrogen standard and the protein nitrogen standard. Bowman 
has presented evidence that the latter is not as reliable as claimed. She found 
no correlation between the activity of the extract and the protein nitrogen con- 
tent. An extract which contained 65 per cent as much protein nitrogen as an- 
other standard extract only showed 10 per cent as much activity by skin test. 

Since both total and protein nitrogen standards are used by competent in- 
vestigators; since neither is above criticism; and since both represent greater 
accuracy than the weight-volume standard, it would appear that one is as ac- 
ceptable as the other, for the present, as a quantitative standard for investiga- 
tive use. 


Total nitrogen determination in glycerin extracts.—Glycerin interferes 
with the determination of total nitrogen by the usual method. Digestion must 
be continued for a much longer period. The writer is indebted to Major R. L. 
Holt* for the following method for the determination of total nitrogen in 
olycerin extract. 

Take 1 ec. of extract 

Add 1 ee. Acid Digestion Mixture 

Add 2 gm. Potassium Persulfate 
(Merck’s C.P. for N determination) 

Heat over microburner until white fumes begin to appear. Cover and heat slowly for 
30 minutes. Cool. 

Add, carefully, 2 cc. distilled water and 2 gm. of potassium persulfate, heat slowly 30 
minutes with tube covered. Repeat this process three times more. 

At last add 2 ce. water and some alizarin. Connect to a flask containing 20 ce. of 
N/50 HCl. Add 40 per cent NaOH through a thistle tube until the alizarin shows slight 
alkalinization of the tube in which the extract has been digested. Then add 2 ce. more, About 
5 ee. are required in all. Heat the mixture slowly and carefully until all NH,OH has been 
distilled into the HCl solution. Titrate back the HCl, Figure amount combined and, from 
that, the N in the extract. This is the total N. 


Potency of concentrated extracts.—There has been some difference of 
opinion as to the potency of high concentrations of pollen extract. In the opinion 
of many allergists 2 or 3 per cent concentration represents the most desirable 
high concentration for testing and therapy. Higher concentrations with higher 
nitrogen eontent can be made but in the opinion of some, antigenic capacity 
does not increase proportionately above 3 per cent. Thus a 6 per cent extract 
will not give a skin reaction twice as large as a 3 per cent extract and a 12 
per cent extract will not give one four times as large as that from a 3 per cent 
extract. G. T. Brown, however, believes that pollen extracts may be made the 
poteney of which increases with the concentration up to a concentration GL 12.5 
per cent. ; 

Rappaport has recently shown that an extract may be made up to 15 per 
cent concentration, in which the antigenic activity is comparable to the concen- 
tration. He extracted ragweed in distilled water and evaporated this dry, oer 
a period of 24 hours in a special apparatus which provided filtered air at 40 ie 
After a period of storage, the dry residue was completely redissolved, the entire 
original nitrogen content being again obtained in the more concentrated subse- 
quent solution. When this purified solution was diluted to nitrogen contents 
» skin testing and treatment, 1t was found that the 
led and that the two substances could be 
untoward reaction which would 


comparable to those used it 
sizes of the positive reactions correspon 
used interchangeably in treatment without any 
indicate differences in potencies. 


*Holt, Major R. L.: Army Medical Center, Washington, D. C. 
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We may conclude therefore that with special methods pollens may be ex- 
tracted up to a concentration of 18 per cent and that under these conditions 
percentage concentrat ion corresponds to the relative potency. 

Effect of heat on pollen allergen.—The stability of the antigens commonly 
used in allergic work is rather surprising. Black boiled pollen extract for 
ten minutes without diminishing its poteney. Gay found that short ragweed 
lost some poteney after boiling. 

Rappaport found that ege albumin was not altered as regards solubility 
or antigenicity as indicated by skin reactions, following exposure to dry heat 
for two hours at 140° C. Incidentally this heat destroyed spores of B. subtilis 
in the egg albumin. 

Giant and short ragweed (dry) exposed to 140° C. for two hours lost about 
one-third of nitrogen content, but when made into solutions of the same nitrogen 
content as that of unheated pollen extract, showed no diminution of antigenic 
activity. 


PART V 


THE DIAGNOSIS AND TREATMENT OF 
FOOD ALLERGY 


To me it appears... that nobody would have sought 
for medicine at all, provided the same kinds of diet 
had suited with men in sickness as in good health... 
For cheese does not prove equally injurious to all 
men, for there are some who can take it to satiety 
without being hurt by it in the least, but on the con- 
trary i is wonderful the strength it imparts to those 
with whom it agrees; but there are some who do not 
bear 2 well, their constitutions are different, and 
they differ in this respect, that what in their body is 
imcompatible with cheese is aroused and put in com- 
motion by such a thing; and those in whose bodies 
such a humor happens to prevail in greater quantity 
and intensity, are likely to suffer the more from it. 
But if cheese had been pernicious to the whole nature 
of man, it would have hurt all. 


a 


— HIPPOCRATES. 


CHAPTER XXVIII 
THE DIAGNOSTIC PROGRAM IN FOOD ALLERGY 


The diagnostic measures employed in the study of food allergy have been 
discussed in previous chapters. We shall discuss here their application in the 
individual ease. 

Food idiosynerasy has probably been recognized since the earliest time at 
which man could reason and recognize a cause-and-effect relationship between 
repeated ingestion of a certain food and subsequent illness. It is not surprising 
that the writer has found no Biblical references to illnesses that could be con- 
sidered allergic. The Bible, representing the folklore of the people, handed 
down from priest to priest by word of mouth for hundreds of years before it was 
reduced to the written word, would searcely be expected to contain mention ot 
transient allergic episodes in individuals. 

It is intriguing although hazardous to consider the possibility of food allergy 
as the reason for Emperor Shen Nung’s direction (3,000 B.c.) that the pregnant 
woman should not eat fish, shrimp, chicken or horse meat since they are likely 
to produce ulceration of the skin. a 

The expression, ‘‘One man’s food is another’s poison, represents the 
cumulative experience of many generations. The phraseology of Lucretius (96 
to 55 p.c.) would indicate that he was a better observer of nature than those 
who today misquote him. He did not write, ‘‘One man’s food is another 's 
poison.’’ Instead he wrote, ‘‘One man’s food might be another s poison.’’ This 
clearly demonstrates his recognition two thousand years ago of the phenomenon 
which today we term food idiosynerasy. 
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The terms idiosynerasy and allergy have a very similar connotation, the 
former indicating a reaction peculiar to the individual, the latter an altered or 
individualized capability for reaction. However, it is only within the last thirty 
years that a possible connection was recognized between the old food idiosynerasy 
and the phenomena of anaphylaxis. Seven years elapsed following Cee S 
description of his findings before Doerr suggested this relationship. Even so, 


many continued to insist that the two were basically different. 


Evolution of food testing.—EKarly European studies of the relationship 
dealt with the response of the individual to ingestion of substances which were 
known to cause symptoms. This included occasional foods such as seafoods, 
and eases of extreme sensitization to commoner substances such as egg and 
milk. Early in the study skin tests were applied with extracts of known 
offenders. Chief interest was in the character of the skin reaction as a new 
and interesting phenomenon. Schloss, in this country, first used the skin test 
as a diagnostic measure, applying a series of extracts with the aim of discovering 
the etiologic agent. This was in a measure the reverse of the former procedure. 
The earlier work having demonstrated that the reaction to allergens consisted in 
the formation of an urticarial wheal, a phenomenon which did not oceur with 
nonallergenic substances, the test was then applied with suspected foods, watch 
being kept for the diagnostie wheals. 

Scratch vs. endermal.—tIn a sense two schools now developed: those who 
performed tests by preference in the manner first promulgated by Schloss 
and by Walker, that is, the seratch test; and those who placed greater confidence 
in the endermal method as developed especially by Cooke. The early literature 
of skin testing reflects rather considerable difference of opinion as to the relative 
merits of the two methods. Today the value of both is recognized and both are 
used in their proper place by the majority of allergists. Much of the confusion 
was removed by the work of Fineman who showed that in general the endermal 
test represents approximately 100 times the reactiveness of the seratch test. 
If the scratch test is made with a 1:50 extract and is compared with the 1:5,000 
endermal test (100 times more dilute), the reactions are comparable, and the 
relative advantages are roughly equal. A very dilute intracutaneous test extract 
therefore has little or no advantage over a concentrated serateh extract. 

Combined use.—If we are to derive maximum information from skin tests 
with foods, we should avail ourselves of the advantages inherent in both 
testing methods. This is done by first testing cutaneously, with subsequent 
intracutaneous testing with the same foods. The scratch method is far safer. 
So far as the writer has been able to determine only two anaphylactic eatas- 
trophes with death have been reported following scratch testing. Many more 
have followed endermal testing. In order to obviate this source of difficulty in 
endermal testing, many of the endermal extracts available are made so dilute, as 
a safety precaution, that they lose any possible advantage. If, however, scratch 
tests are done first, and those food extracts which have given positive serateh 


reactions are removed from the endermal test set, repetition will then be made 


only with those extracts which have been negative, or at most, borderline by 


scratch. In this way a stronger endermal extract may be used than would be 
otherwise safe. Assuming the use of a 1:50 or 2 per cent seratch extract, one 
may use a 1:500 endermal extract provided tests are made only to those foods 
which have failed to give definite positive scratch reactions. This extract is ten 
times more dilute, but since the endermal reactivity is 100 times greater, the 


result is a ten times greater reactiveness. In my experience this is entirely safe 
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provided the precaution is always taken of not testing with substances which 
have already shown up as definitely positive by seratch. The information having 
been obtained from the scratch test, there is no need for repeating it intracu- 
taneously. Other substances which are feebly allergenic or to which the patient 
reacts only in low degree, may have given so-called false negative scratch re- 
actions. The ten times greater reactiveness of the endermal test will enable 
the examiner to recognize some of these, in this manner eliminating a certain 
proportion of false negative reactions. ; 


Anamnesis.—As a preliminary to skin testing there should be a compre- 
hensive discussion with the patient concerning his allergic experiences. Care- 
ful questioning should elicit all episodes in the past experience which might 
be of allergic origin. Special attention should be given to foods which the 
patient has suspected. Certain foods are so frequently responsible for sporadic 
or intermittent allergic episodes that specific questioning concerning them will 
not infrequently recall the fact to the patient. These foods include such as 
cabbage, onion, cucumber, strawberries, tomatoes, chocolate, nuts and shellfish. 
Symptoms caused or suspected as being caused by these and other foods should 
be recorded. 


At the completion of the discussion, the patient should fill out an idio- 
synerasy list (page 151). It is surprising how a patient will often recall some 
particular food, usually one rarely eaten, such as mushrooms, cranberry, Coca- 
Cola, yeast cakes, oysters, only after his memory has been refreshed by seeing the 
name of the food in such a list. 

Food dislikes.—The patient should indicate on the list not only those 
foods which he is sure cause trouble but also those which he suspects. These 
will be compared later with the results of objective testing. He should record 
those foods which he dislikes. Rowe has emphasized that the dislike of a food is 
often a protective measure, associated with allergy thereto. My own experience 
has been rather different. We find that more often the patient is unusually fond 
of the food which causes symptoms. In a series studied by Vaughan and Pipes, 
there was a 20 per cent correlation between food dislikes and food allergy. 
Among 80 per cent of allergies there was no correlation between dislikes and 
foods causing allergy. . 

Among allergic individuals 4.8 per cent of foods deseribed as disliked are 
recognized by the patient as provocative of symptoms (anamnestic group). 
Among allergic individuals 12.7 per cent of foods mentioned as disliked gave 
positive or borderline skin reactions. 

Approximately 80 per cent of persons, allergic or nonallergic, have one or 
several food dislikes. 

While foods disliked may be responsible for food allergy, this is not the 
rule, and foods disliked cannot be relied upon as indicative of allergic sensitiza- 
tion. The one outstanding exception is in those cases in which gastrointestinal 
symptoms follow the ingestion of the allergenic food after such a short interval 
that the patient has himself recognized a cause-and-effect relationship. 

This is well illustrated in the study by Williams (1936) of 150 school chil- 
dren who refused, or showed a disinclination, to take milk at school. Fifty-eight 
and seven-tenths per cent refused because its ingestion was always followed by 
allergic manifestations of some sort. Almost without exception symptoms were 
gastrointestinal. Of the 88, nausea was the complaint among 47; vomiting in 
37; severe abdominal pain in 1, The only 2 who did not have gastrointestinal 
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symptoms had asthma and eezema. Among those who reacted with vomiting, 14 
had accompanying migraine. Twenty-four per cent of the total number disliked 
milk but had no symptoms from it. Williams found a personal or family allergic 
history in all except 4 in this group, and concluded from this that aversion to 
milk may be subconsciously protective. However, so many families have a 
history of allerey that such conclusions are questionable. The remainder of the 
children eave reasons not connected with possible allergy. 

Check list of foods eaten.—I*or future reference, the patient should check 
a list of foods, indicating the frequeney with which he eats them. For this pur- 
pose the modified Ellis form (page 144) serves adequately, Major foods are 
listed according to the biologic food grouping, for ready comparison with the 
skin test forms and with the idiosynerasy list (page 151). Since each has his 
own food preferences, major foods for one person may differ from those for an- 
other. The check list of foods enables one to determine at a glance the general 
character of the patient’s diet. Possible deficiencies in one or another of the food 
elements are usually easily recognized. In general, when symptoms are more or 
less continuous, special attention should be given to those foods which are checked 
as being eaten frequently. When symptoms are intermittent, as in migraine, 
recurrent urticaria or angioneurotic edema, equal attention will be given to 
occasional foods. However, since allergy to foods eaten daily may play a part 
when symptoms are only intermittent, both groups should receive attention. 
Likewise, when symptoms are rather continuous, we have found that, in addi- 
tion to sensitization to daily foods, the patient is usually also allergic to ocea- 
sional ones. This has been brought out in our discussion of minor allergy in 
which the patient is usually sensitized to occasional foods and apparently not to 
daily foods. In major allergy, where daily contact substances are most important, 
the patient is at the same time allergie to occasional substances and in approxi- 
mately the same frequency as is the minor allergic. As far as occasional foods 
are concerned both groups react similarly. It becomes obvious that, whether 
symptoms are continuous or intermittent, one should study both the foods which 
are eaten regularly and those which are taken only upon oceasion. 

Recheck on anamnesis.—I"ollowing discussion with the patient, filling out 
of the idiosynerasy questionnaire and the check list of foods, and the per- 
formance of the skin tests, first by seratch and later to negative or borderline 
foods by endermal testing, one should now review the results with the patient. 
Skin testing is by no means a one hundred per cent reliable measure of active 
sensitization. So-called false negative and false positive reactions oceur in 
nearly every case, but it is surprising how frequently a patient, after having 
seen the results of testing, will reeall that certain of the positively reacting 
foods have at times caused symptoms. This will happen in spite of the precau- 
tions that have been taken in the questioning and in the filling out of the idio- 
synerasy list, to be sure that the patient records all suspects. It has been our 
custom to record these final anamnestic observations by the patient as marginal 
notations on the skin test form. No other notations appear on this form. They 
indicate that the information was obtained only after the patient had seen that 
these foods reacted positively. Further study may show that the patient’s 
recognition of a positively reacting food was erroneous and that the particular 
food does not cause trouble. But usually the reverse is true and under any 
circumstance the information should be recorded for future reference. 

Reliability of skin testing. Unfortunately skin testing with food extraets 


does not have as high aeeuracy as does testing with inhalants. False negative 
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and false positive reactions are far more numerous. Alexander, likewise Rowe, 
finds about 50 per cent accuracy with food testing. In a series of migraine eases, 
the writer also found approximately 50 per cent correspondence between positive 
and negative skin reactions and the presence or absence of allergic response. 
In another study in which the skin response was compared with the leukopenic 
index and with known allergy to the foods tested, we observed 64 per cent 
reliability in the skin test. Even this leaves much to be desired. In an effort 
to develop collateral objective methods for the diagnosis of food allergy, the 
writer has applied the available knowledge of the biologic relationships of foods 
and has developed the leukopenic index and the food diary as helpful measures. 
These, with Rowe’s elimination diets, are accessory methods, the employment 
of which materially enhances the accuracy of diagnostic work in this phase of 
allergy. 


TABLE XXIII.s POSITIVE SKIN REACTIONS IN A SINGLE CASE SHOWING VARIATIONS FROM 
YEAR TO YEAR 








mo mW Oo CO CO mt Ww Sr) A SS (OOF Oo oes i 
CEN NAN NN od © 6b loys | NNN DO OH OH 
aS & & & GS OG Ss oO oA HS S&S & NH 
ra omer | ri | ri ri — ri = ri 7 ri =! — 
FOODS eet tS chee FOODS Sects ee oie 
Be gue ¢ ise ee: 
ViEeiniaal tal Olea Fe PAN apie Wl gels Ate) 
1. Wheat 2 0 2 26. Bean il 1 eye eit) 
2. Wheat gliadin a0 0 2 27. Lemon Og phy 
3. Wheat globulin 1 OF 0e.0 2 28. Grapefruit 0 0 at eke ot) 
4. Wheat glutenin OF0e ONO 29. Orange ay 0) Op Oe 
5. Wheat proteose 1-6) 0:72 30. Grape Os 1 A Nae 
6. Wheat leucosin g Oh al OP se 31. Okra LES ea) 
7. Barley Oma acre 32. Cocoa 2 Oy ah aah he 0) 
8. Oat ~ ? 22g D0 33. Tea ? 00 2 
9. Rice 3 Uh al Oy 10) 34. Celery Ope ae) Oe TE Gi 10) 
10. Corn OF OPE LY gee (0) 35. Carrot 2 ee Poh 18) 
11. Cocoanut ? 0 Op 10) 10) 36. Tomato 3 AO 3509 0) 
12. Pineapple 1 O00 Om 0 37. Pepper PA bet 0 0 
15. Asparagus 2 One Ome ete 38. Squash 0 7 Zoe lee 
14. Banana (oy) 0) a0) tom al 39. Lettuce ? fra Oy Oe 
15. Buckwheat G0 OU Oe 40. Milk 0 0 () Gra 
16. Turnip Oy he opal 41. Laetalbumin 0 0 ? 
17. Cabbage 0 0 0 0 42. Camel hair 0 0 i 
18. Raspberry 0.2 3. Goose feathers 2 ? 0 0: 44 
19. Apple 2 0 Ou 44. Dog hair 0) ‘Oe ale JO 10) 
20. Pear 1 (i ee 45. Goat hair (Q) ake akh a! 
21. Almond it Op ae 16) 46. Horse dander 5 4 3 J] 
22. Prune ib toy WOO) 47. Flaxseed 0 gq 4 
23. Pea (ee) 48. Rabbit hair 2 pH We tel La se 
24. Kidney bean aL eee Oy 49. Sheep wool 1 0) 0 0 
Aap Black-eyed pea ee Sees 





Figures indicate intensity of positive reactions: ?—plus-minus or borderline: O—tests 
done and found negative: blanks indicate test not done. 

All tests were done by the scratch technie. Obviously, change from 0 to ? or 1 may 
have been due to technical variations, but when 2 plus or stronger is balanced by several 
negatives to the same food this must be interpreted as evidence of a changing degree of 
sensitization. 

While some allergens remained constantly positive (e.g., Nos. 25, 46, 48), others have 
varied widely (Nos. 1, 3, 13, 19, 29, 32, 36). It is worthy of note that all wheat proteins 
reacted at one time or another except for glutenin which remained consistently negative. 
Other foods to which the patient was always negative do not appear In the table. 

The table illustrates that in case of doubt or persistent symptoms tests should be re- 
peated because (a) there may be variations due to the technic and (b) actual sensitization 
may change from time to time. | 

Sensitization to some allergens persists for years; that to others comes and goes. 


CHAPTER XXIX 
FOOD GROUPS 


It became the custom relatively early in the study of allergy to designate 
allergenic pollens by their botanical names and to recognize the more or less close 
relationship between various groups of pollens. Many plants responsible for 
pollinosis are biologically closely related. The relationship may appear 1n gross 
structural characteristics of the plant, in the physical characteristics of the 
pollen, in some chemical attributes, and finally, in the response to skin testing. 
Pollens from genetically related plants are likely to cross react, giving posl- 
tive skin reactions. 

Demonstration of crossed sensitization._If serum from a person allergic 
to short ragweed is introduced into the skin of a nonallergie recipient, a small 
zone surrounding the point of introduction becomes passively sensitized to short 
ragweed allergen. If a test is made at this site with extract of short ragweed 
pollen, a positive reaction follows. If all of the reagin is used up in this re- 
action, the passive transfer site will no longer respond positively to short rag- 
weed extract. If not all of the reagin is exhausted in this first reaction, a 
second positive reaction can be obtained, but as soon as the antibody is used up, 
the passively sensitized site will no longer react to short ragweed allergen. 

If the serum contains at the same time reagins to a totally unrelated allergen 
such as maple pollen, and if, the ragweed reagin having been exhausted, one now 
tests with maple extract, the reaction will be positive to the latter. The ex- 
haustion of reagin appears to be specific. If a serum reacting to both giant and 
short ragweed is used, antibody exhaustion following testing with short ragweed 
removes the reagin or antibody to giant ragweed. If when positive short rag- 
weed reactions can no longer be obtained, giant ragweed be used as maple was 
used in the case above, no positive reaction will be observed. Giant and short 
ragweed are therefore biologically related or possibly identical. 

Similar crossed reactions are observed with other pollens, as in some of the 
commoner grasses. This is so much the case that some investigators believe that 
in the presence of a positive reaction to the common grasses one may desensitize 
with timothy extract alone. 

To some extent this crossed relationship has also been found to exist 
among animal allergens. It has been shown, for example, among feathers 
from different sources. There are some apparently identical proteins in extracts 
of horse hair, mule hair and zebra hair. It has been stated that the epidermal 
allergens of cloyen hoof animals such as cow and deer are likely to show crossed 
reactions.* 

Genetic classification of foods.—Until 1929, when the writer undertook 
this portion of his study, no attention had been given in allergy to possible 
similar crossed relationships among the foods. Until that time only two 
classifications of foods for skin testing were in use. The first, scarcely a classifica- 
tion at all, consisted merely in an alphabetical listing. The second may be 
described as the culinary classification, in which foods were grouped into fruits, 
berries, legumes, nuts, leafy vegetables, starchy vegetables, condiments, cereals, 

*Balyeat, Ray M.: Personal communication. 
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grains, meats, fish, shellfish and dairy foods. This is a utilitarian classification 
which has its uses, but is based upon only the grossest superficial resemblance 
of the plants after they have reached the market. Biologically related plants 
are found scattered through several of the groups. 

In collaboration with Dr. Francis H. Wilson, Professor of Botany at the 
University of Richmond, the botanical classification of the foods customarily 
eaten was arranged for use in allergic diagnosis. There is nothing new in this 
classification. It is the classification that has been in use for many years among 
botanists. 


This grouping of edible foods was proposed for several reasons. (1) It 
is a more rational classification. (2) I had previously gained the impression 
from observation of food sensitization that if the grouping of foods were prop- 
erly systematized, we would find evidence of crossed allergic reactions to foods, 
as had previously been found with pollens. (3) I conceived it as possible that 
a proper grouping of chemically closely related allergens in a single endermal 
test might give positive reactions when the individual members were apparently 
negative. The reactivity of each member of a biologic group might be so slight 
as to result in false negative reactions. A single test with all members of the 
group combined might through synergistic effect give a positive group reaction 
despite the false negative individual reactions. (4) It seemed possible that with 
foods genetically closely related, one giving a positive skin reaction, the other 
negative, both might be responsible for symptoms even though the second was 
skin test negative. If this be true, knowledge of biologic kinship would enable 
one to circumvent some of the false negative skin reactions by studying the 
response to ingestion of negative members of a group in which others had been 
positive. All four of these premises have been found to hold in individual cases. 
By this I do not mean that if a person reacts positively to one member of a 
group, all other members, reacting negatively, will necessarily produce symp- 
toms. Many times only the positive reactor causes trouble. Sometimes the 
positive reactor does not cause trouble, while one of the negative members of the 
same group does. Here we are dealing with both a false positive and al false 
negative. An understanding of the biologic relationships facilitates this dis- 
covery. Quite frequently one will find that negative members of a positive 
eroup do cause trouble. . 

Food relationships.—A study of Table XXIV brings out some most in- 
teresting distributions and relationships. The leafy vegetables are quite seat- 
tered, with spinach in group 11, cabbage in 18, parsley 24, lettuce and endive 2 
The nuts are found in groups 9, 10, 16, 17 and 19. The fruits are similarly 
scattered. So also are the condiments. 

Walnut and pecan are quite closely related to each other, but not at all 2 
almond, which is a member of the peach family, or to peanut which is oie of Ie 
legumes. The peanut is indeed scarcely a nut at all, but rather a ‘‘goober Seg 
Peas, beans, peanuts are all much more closely related than are Seepe Ape 
walnuts. They are more closely related to clover and alfalfa than to other foods 
outside their group. 

‘ence between the almond and the peach. As 
a fleshy covering somewhat similar to that of 

corresponds to a miniature almond in its 
which is chemically identical in both. 


There is surprisingly little diffe 
it grows on the tree, the almond has 
the peach, and the peach has what ec 
stone. They contain a protein, amandine, 


(See Fig. 82.) 


280 


DIAGNOSIS AND 


TREATMENT OF FOOD ALLERGY 


TABLE XXIV.—BOTANICAL CLASSIFICATION OF THE COMMONER EDIBLE PLANTS 








FAMILY 


| GENUS 


SPECIES 


COMMON NAME 








cotyledons 














Graminae Triticum sativum Wheat 
Secale cereale _ Rye 
Hordeum vulgare Barley 
Avena sativa Oat 
Oryza sativa Rice 
Zea mays Corn 
-almaceae Cocos nucifera Cocoanut 
Phoenix dactylifera Date 
Bromeliaceae Ananus sativus Pineapple 
Liliaceae Allium cepa Onion 
sativum English garlic 
Asparagus officinalis Asparagus 
Musaceae Musa sapientum Banana 
Zinziberaceae Zinziber officinale Ginger 
ytvledons 
Moraceae Morus nigra Black mulberry 
Ficus carica Fig 
Polygonaceae Fagopyrum vulgare Buckwheat 
Pheum rhaponticum Rhubarb 
Juglandaceae Juglans nigra Black walnut 
; regia English walnut 
Carya olivaeformis Pecan 
alba Hickory 
Betulaceae Corylus avellana Hazelnut, filbert 
Castanea dentata Chestnut 
Chenopodiaceae Spinacia oleracea Spinach 
Beta vulgaris Beet 
eycla Swiss chard 
Grossulariaceae Ribes vulgare Currant 
ocyacanthoides +ooseberry 
Cruciferae Raphanus sativus Radish 
Radicula armoracia Horseradish 
nasturtium 
aquatium Water cress 
Brassica rapa Turnip 
campestris Rutabaga 
alba White mustard 
nigra Brown mustard 


Rosaceae 


Pomaceae 


Drupaceae 


Leguminosae 


Rutaceae 


Rubus 


Fragaria 
Malus 
Pyrus 
Prunus 


Pisum 
Phaseolus 


Lens 
Acharis 
Citrus 








oleracea gemmif- 
era 
oleracea caulo- 
rapa 
oleracea botrytis 
nigrobaeceus 
occidentalis 
strigosus 
chiloensis 
sylvestris 
communis 
amyedalus 
domestica 
avium 
armeniaeca 
persica 
sativum 
vulgaris 
lunatus 
esculenta 
hypogaea 
limonia 





frandis 





oleracea capitata 
oleracea acephala 





Cabbage 
Kale 
Brussels sprouts 


Kohlrabi 


Cauliflower (Broccoli) 


Blackberry 
Black raspberry 
Red raspberry 
Strawberry 
Apple 

Pear 

Almond 

Plum, prune 
Cherry 
Apricot 
Peach 

Pea 

Kidney bean 
Lima bean 
Lentil 

Peanut 

Lemon 
Grapefruit 
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TABLE XXIV—Convr’p 
































FAMILY 3ENUS | SPECIES COMMON NAME 
Dicotyledons—Continued 
sinensis Common orange 
Anacardiaceae Pistacia vera Pistachio nut 
Vitaceae Vitis vinifera Grape, raisin 
Malvaceae Gossypium hirsutum or Cottonseed 
barbadense 
Hibiseus esculentus Okra, gumbo 
Sterculiaceae Theobroma PACA Cocoa 
Theaceae Thea sinensis Tea 
Umbelliferae Daucus carota Carrot 
Pastinaca sativa Parsnip 
Apium petroselinum Parsley 
graveolens Celery 
Vacciniaceae Gaylussacia resinosa Huckleberry 
Vaccinium macrocarpon Cranberry 
Oleaceae  , Olea europoea Olive 
Convolvulaceae Ipomoea batatas Sweet potato 
Solanaceae Solanum tuberosum Potato 
melongena Eggplant 
Lycopersicum esculentum Tomato 
Rubiaceae Coffea arabica Coffee 
Cucurbitaceae Cucurbita pepo Pumpkin 
moschata Winter squash 
maxima Hubbard squash 
Cucumis melo Cantaloupe 
sativus Cucumber 
Citrullus vulgaris Watermelon 
Compositae Lactuca sativa Lettuce 
(Chichoriaceae ) 
Tragopogon porrifolius Salsify, oyster plant 
Chicorium intybus Chicory 
endiva Endive 
Compositae Helianthus tuberosus Jerusalem artichoke 
(Asteraceae) 
Cynara scolymus Artichoke 








Cabbage is not at all related to lettuce, but quite closely so to mustard. 
In this group, 13, one observes great differences in e@ross appearance among 
closely related cousins, depending chiefly upon that portion of the plant which 
becomes especially well developed in the particular species. We might say 
that mustard represents the seed, cauliflower and broccoli the flower, Brussels 
sprouts, kale and cabbage the leaf, kohlrabi the stem, and turnip the root of al- 
most one and the same plant (Fig. 78). 

While the botanical classification is based upon structural and functional 
characteristics of the reproductive tissues rather than upon growth morphology, 
the accompanying figures indicate that there is an easily traced resemblance in 
the gross appearance of many members of groups. It should be emphasized, 
however, that this is not the basis for the classification. 

Beet and spinach are quite closely related. In the former the root has been 
especially developed, in the latter the leaf. Swiss chard is the hyperplastic leat 
of practically the same plant (Fig. 76). “a 

The superficial resemblance of the leaves of cabbage, kale, broccoli is clearly 
brought out in the illustrations. The leaf of the tomato or potato is quite dif- 
ferent from these, but within the latter group we again find a close resemblance. 
The fruit of the Irish potato resembles a miniature tomato, scarcely larger than 
the end of one’s thumb. The resemblance of red and green peppers to the tomato 
is familiar to all. Similarly the cross section of eggplant shows a resemblance, 
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While Irish potato is quite closely related to tomato, it has no relationship at 
all to sweet potato, a member of the morning glory family. The elie and 
flowers of the sweet potato vine resemble those of the morning elory, Figs. 80 
and 86. 

Strawberry, raspberry and rose belong in one group. The resemblance 
in its leaves is striking, particularly when compared with the leaves of foods 
belonging to other groups, Fig. 80. ge 

The celery group shows an entirely different type of leaf, but characteristic 
for this group. The same is true of the melon group, Figs. 84 and 88. 

Onion, garlic and asparagus are members of the lily family. It isa point of 
some interest that the two crops for which Bermuda is famous are the onion and 
the lily. Both belong to the same group. Possibly the Bermuda soil is especially 
good for this type of erop. Onion and garlic are fleshy stems with overlapping 
fleshy leaves. Asparagus and chives are also leaves, Fig. 74. 

We might carry this classification even farther and say that among alimen- 
tary and inhalant allergens, the cereal grains are more closely related to the 
pollens of the grasses than to other foods; onion, garlic, and asparagus are more 
closely related to the lily, hyacinth, and tulip; Swiss chard, beet and spinach 
to the Chenopodiaceae, such as lamb’s quarters (Chenopodium album) ; straw- 
berry, blackberry and raspberry to the rose and spirea; the pea-bean family to 
clover and alfalfa; grape to American ivy and the Virginia creeper ; cottonseed 
and okra to hibiscus, hollyhoek, and marshmallow; lettuce, chicory, and endive 
to dandelion; and artichoke to ragweed and thistle. 

Numbers of genera and species.—Our knowledge of systemic botany would 
lead us to expect more frequent evidence of crossed sensitization in some groups 
than in others, for the size of the families varies greatly. Thus, in the lily family 
there are about 300 species. Among the Rosaceae we find 75 genera and 1,200 
species. The apple family is relatively small, with 20 genera and 500 species. 
The pea family is larger, with 325 genera and over 5,000 species. The carrot 
family, in which crossed reaction is rather frequent, contains about 250 genera 
and probably 2,000 species. In the potato family there are about 75 genera 
and 1,750 species. The chicory family, usually placed among the Compositae, 
contains 70 genera and about 1,500 species. Crossed sensitization with foods and 
allergenic pollens belonging to the same families is not especially common. 
When we realize the large number of species in each of the groups, this is under- 
standable. 

Early relationships.—The evolutionary history of food plants helps us to 
understand why some are more likely to show crossed reactions than others. 
Among the Solanaceae, for example, tomato and Irish potato both originated in 
the region of Chile and Peru and it is possible that they were derived from 
a common ancestor. Keggplant, on the other hand, although placed in the same 
botanical group, first appears in history in about 500 or 600 a.p., at which time 
it is recognized as having existed in Egypt and in China. We should state, how- 
ever, that potato and tomato have shown infrequent crossed reactions. Only 
recently have botanists succeeded in hybridizing these two plants. 

With the exception of radish and water-cress, the Cruciferae enumerated are 
supposed by some botanists to have been derived from three species and by 
others, from one ancestral plant. Their original habitat was eastern Europe 


and Asia, and they formed a part of the dietary of the ancients before the time 
of Christ. 
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Chard was known to the ancients and was described by Aristotle, Theo- 
phrastus, Dioscorides, and by Galen. The first record of the beet Sens in 
Europe in the second or third century. The origin of spinach, another member 
of the Chenopodiaceae, is rather more obscure. It appears to have been a new 
Stes Europe in the sixteenth century, but was old in China in the seventh or 


While wheat, rye, and barley may all have been derived from the einkorn of 
Asia Minor, one would not expect these to show a crossed relationship to Indian 
corn, which is indigenous to Mexico and North America. 


Chemical evidence of relationships.—The clinical findings herein recorded 
serve to confirm the chemical and immunologic observations that have been 
made on the proteins of vegetables. 


Wells and Osborne have found that ‘‘chemically similar proteins from seeds 
of different genera react anaphylactically in animals sensitized with one another, 
while chemically dissimilar proteins from the same seed in many eases fail to do 
so.’’? They conclude that the specificity of the anaphylaxis reaction depends up- 
on the chemical structure of the protein molecule. 


Gortner and Hoffman divide the proteins of the cereal grains into a ‘‘wheat 
group’’ and a ‘‘corn group.’’ Wells finds the alcohol soluble proteins or pro- 
lamines of wheat and rye (gliadin) and of durum, einkorn, emmer, and spelt, all 
members of the wheat group, to be very closely related, apparently identical 
according to all immunologic tests applied. These prolamines, however, are not 
similar to those of the corn group. Hordein of barley is chemically similar to, 
but not identical with, gliadin of wheat and rye, and immunologically is related 
to, but distinguishable from these gladins. 

The leguminous seeds contain two globulins, different chemically and im- 
munologieally, but the globulins of different legumes may be very similar or iden- 
tical. The legumins obtained from vetch, lentil, and horse bean appear to be 
chemically and immunologically identical. 

Jones and Wells have demonstrated that the globulin from the seeds of 
cantaloupe and of cucumber are chemically, erystallographically, and immuno- 
logically identical. 

Hawk and Bergeim state that the globulin amandin is found both in almond 
and in peach kernel. 

So we find that the problem of biologic food grouping is further complicated 
by the fact that each food has several different proteins and in varying amounts. 
Assuming that protein is an allergenic factor in food allergy, the members of a 
biologie food group that will cross react will, therefore, depend upon their 
qualitative and quantitative protein content. Minor variations in the protem 
molecular structure incident to evolutionary development may not prevent 
crossed sensitization, since there is evidence that only certain portions of the pro- 
tein molecule may exert a sensitizing action. Finally, we must also recognize that 
the qualitative and quantitative protein make-up of one portion of a plant may 
vary from that of another portion of the same plant. When, therefore, we are 
comparing leafy vegetables with root vegetables, seeds, flowers, fruits, and stems 
or tubers, we may anticipate some protein variation. MeCollum and Simonds 
recognize this possible variation in protein make-up when they state that ‘‘the 
proteins of the leaves appear to supplement the proteins of the seeds.’’ 

Clinical study.—With the collaboration of Sharpe and Dohme and the 
Mulford Biological Laboratories the writer prepared a series of thirty endermal 
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test extracts. With the exception of the grape-okra mixture and certain single 
foods the solutions all contain biologically related foods. Grape and okra are 
combined merely for convenience although they are not eenetically related. The 
cereal grains are kept separate for practical reasons. If a person is found 
allergic to wheat, it becomes important to know to what other cereal grains he 
may be negative so that wheat substitutes may be recognized, 

Advantages.—The writer finds a number of advantages in the applica- 
tion of the biologic grouping to the study of food allergy. Our customary 
routine consists in preliminary scratch testing with the separate foods. If any 
food has given a positive reaction, that food or its food group is removed from 
the endermal test set. Testing is then repeated with the thirty extracts, less those 
which have been removed. The order in both sets is in accordance with the 
food grouping. Both may be easily compared. Positive scratch reactions with 
more than one member of a group show up clearly on the scratch test form, since 
they are ‘‘bunched.’’ With the use of the endermal groups, the total number 
of needlinegs is materially reduced. The patient very much prefers a total of 
thirty endermal tests, to a much larger number with the individual extracts. 
When a positive group reaction has been observed, one may test endermally with 
the individual members of the group. However, this is rarely necessary since, 
unless a large number of groups have reacted positively, it is easier both for the 
patient and doctor to advise avoidance of all members of the group. As soon as 
the patient has been adequately relieved, one after another of the members are 
again added to the diet, careful observation being made for resultant symptoms. 


Illustrative cases.—The following cases illustrate the manner in which 
an understanding of the food groups promotes greater accuracy in interpreta- 
tion of the skin test. 
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A patient failed to give any positive individual reactions in the pea-bean group, but the 


group reaction was positive. 


The members of the group were found to cause urticaria. 


Celery and parsnip were only borderline but the group was positive. These two foods caused 


urticaria. 
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individual reactions were all negative but group reactions were positive. Subsequent observa- 
tion showed peanut and cucumber responsible for indigestion. On the other hand a positive 


group reaction in the spinach family was found to be of no allergenic significance, (Fig. 56 ) 


A woman with indigestion gave negative individual and positive group reactions in the 
melon-squash family, but cantaloupe and cucumber were found on trial to be responsible for 
symptoms. This is of especial interest in view of the fact that 


cantaloupe and cucumber 
contain at least one identical protein, cucurbitin. 


In this chart there also appear a number of 
false positive group reactions. These were shown to be falsely positive only after subsequent 


dietary trial. Onion was negative, asparagus borderline, while the group was positive. 
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Neither of these caused symptoms but garlic belonging in the same group was found to pro- 
duce indigestion, The citrous fruits were negative both dermally and endermally but sub- 
sequent trial showed lemon to be allergenic, (Fig. 57.) 

A woman with vasomotor rhinitis was found to experience symptoms only from foods 
which with the exception of sweet potato had given negative individual reactions. But they 
had been under suspicion because of positive group reactions or positive individual reactions 
among other members of the group. In this way the etiologic agents had been traced. 
(Fig. 58.) 

The case of a woman with migraine is of special interest in that among three food 
groups every one of the constituent foods which she was accustomed to eating caused headache, 


It becomes obvious from these illustrative cases that the biologic classifica- 
tion aids in obviating the disadvantage of the false negative reaction. The 
false positive reactions are still with us. They are illustrated in marked de- 
gree in the case of a man with mucous colitis who gave a large number of posi- 
tive and borderline reactions but had symptoms from only two foods neither of 
which had shown up on skin testing, Fig. 60. As has been brought out, especially 
by Rackemann, the positive sixin reaction is ‘‘an historical landmark,’’ indicating 
not only trouble at the time, but past trouble, no longer sufficiently active to 
cause clinical symptoms, and also potential future trouble. This is a distinct dis- 
advantage of the skin test. 


Animal food groups.—Ellis, in confirming our own observations on the 
value of the botanical classification, has added a similar classification of the 
animal foods, again following the principle of homology. He emphasizes that 
among the animal foods there has been as irrational a classification as far as 
its application to allergy is concerned as in the culinary classification of 
vegetables. Thus lobster, shrimp, oyster and scallop are classed under the 
general heading shellfish. The first of these are as far removed genetically 
from the last two as are any of the food plants from the ferns. The first 
two are arthropods, while mussels, oysters, scallops, snails, abalone, clams and 
squid are families of the phylum mollusca. Tutt and Blumstein (1940) pre- 
sented evidence of a common antigenie factor among the members of the Mollusea 
and Crustacea families. The Crustacean antigen was not related to the Mollus- 
eum antigen and neither was related to the members of the true fish family. In 
1946 they reported that there is a common antigen among members of the true 
fish family. There may be great quantitative variation so that testine with 
multiple fish extracts is warranted except when some one gives a very intense 
reaction in which event it should be taken as representative of the entire group. 

Demonstration of crossed food sensitization by antibody neutralization — 

Baldwin and Benedict have given further substantiation to the concept of 
crossed relationship. A patient reacted to celery, carrot, parsnip and parsley. 
They incubated his serum with carrot extract. This procedure theoretically 
fixes the carrot reagin of the serum to the earrot antigen, in a neutralization 
reaction. This antigen-antibody mixture was then injeeted into the skin of 
nonallergie recipients, according to the Prausnitz-Kiistner technic. Subse- 
quent testing with carrot extract showed no positive reaction, indieating that 
the carrot reagin had been neutralized. Similar sensitized sites injected with 
celery, parsnip and parsley also failed to react. In other words all four re- 
agins had been neutralized by carrot extract. The same results were obtained 
when the neutralization was earried out with celery extract or with extract of 
parsnip or parsley. The patient’s serum also contained reagin to ragweed. 
Serum, neutralized with carrot antigen and injected into the skin of a non- 
allergic, failed to give positive passive transfer to carrot. celery, parsnip or 
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parsley but did react to ragweed. This would indicate crossed neutr 
among the members of the group, with failure 
lated allergen. 


alization 
of neutralization of an unre- 


These authors obtained similar responses with serum positive to the ap- 
ple group; apple, pear and quince. Reagin neutralization with one resulted 
in neutralization of the reagin for the other two. Similar results were ob- 
tained with asparagus and onion of the lily family. With those who reacted 
both to wheat and rye, crossed neutralization was shown to exist, but was in- 
complete. After the serum had been neutralized with rye allergen, the 
Prausnitz-Kiistner reaction was negative to rye but it was still one plus to 
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Fig. 61.—Frequency of clinical sensitization to multiple members of biologic food ‘groups. 
(After Withers. ) In some groups such as the pea-bean group, multiple sensitization is more 
common than in others (apple-pear). Some react only to single members, experiencing no 
difficulty from others in the same group. Others react to various combinations. 


wheat. It had been three plus prior to rye neutralization. The reverse was 
also true. 

Finally as a control they repeated the test, but using allergen extracts 
from unrelated groups instead of the same group. They used carrot, apple 
and ragweed. They found that when unrelated allergens were used there was 
no neutralization except for the one allergen used in the absorption experi- 
ment. Thus, with serum containing reagins to carrot, apple and ragweed, 
absorption of carrot reagin resulted in a negative P-k reaction to carrot, 
but it was still positive to apple and ragweed. Corresponding specifie re- 
sults were obtained when absorption was carried out with ragweed or apple. 

Demonstration by clinical response.— Withers has carried the study one 
step farther. Forty-three persons, 24 females, 19 males, all proved eases of 
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food sensitization, cooperated in keeping a careful record of those foods which 
definitely caused symptoms. 

Twenty-two patients were allergic to members of the pea-bean group. 
Five foods were studied: peanut, navy bean, pea, lima bean and string bean. 
Only 5 experienced symptoms from but one member of the group, either peas 
or peanuts. Six were allergic to 2 members, 4 to 3, 4 to 4, and 3 to all 5 members 
of the group. There was no constant combination, various combinations of 
positives being observed. Peanuts caused trouble more frequently than the 
others although navy bean and peas were a close second and third. In this 
family multiple sensitization appeared to be the rule. 


Nineteen experienced allergic symptoms from one or more members of the 
eucumber family, about half reacting to but one member and half to more 
than one. The three foods studied were watermelon, cantaloupe and cu- 
eumber. Fifteen reacted to watermelon, 10 to cantaloupe and 7 to cucumber. 
Three patients reacted to all 3 foods; 7 to 2 foods. It is of interest that about 
50 per cent of those reacting to watermelon had symptoms following its inges. 
tion only during the autumn pollen season. 

In the peach group, among 15 patients, 12 had symptoms from peach, 7 
from apricots, 6 from plum, 5 from cherry, and 3 from almond. Three reacted 
to 4 foods, 6 to only 1. Three reacted to 3 foods; 3 to 2. It will be seen that in 
this group also there was no constant combination of reactions. Peach was 
the most frequent offender. Only when sensitization was multiple (3 or 4) 
did cherry also cause symptoms. 

The apple-pear allergics comprised 13 patients. Eleven reacted to only 
1 member, either apple or pear. Only 2 experienced symptoms from both. 
[It is especially interesting that more than half of those who had symptoms 
from apple or pear also had symptoms from peach. These two families are 
fairly closely related. 

Kleven experienced symptoms from one or more of the-citrous fruits. 
Five were allergic to but 1, 4 reacted to all 3 members of the family, orange, 
lemon and grapefruit, while the remaining 2 reacted respectively to orange 
and lemon and orange and grapefruit. Multiple sensitization existed in over 
half. 

Among 11 who reacted to the lily family 8 had symptoms from 1 food 
only (6 from onions and 2 from asparagus) while 3 reacted to both. One of 
these also had symptoms from garlic. 

In the walnut-pecan group, 9 had symptoms. Six reacted to 2 or more 
foods, the remainder to only 1 member of the group. English walnut and 
black walnut sensitizations were often found in the same patient. 

Seven reacted to strawberry, 1 to strawberry, blackberry and red and 
black raspberry and another to red raspberry and strawberry. In the mustard- 
cabbage group Withers found similar frequent crossed reactions between 
turnip, cabbage, cauliflower and Brussels sprouts, especially the three latter. 
: ae sensitization appeared even in the buckwheat family. There were 
) patients, all of whom reacted to buekwheat and 3 of whom had symptoms 
from rhubarb. 


In the beet family, patients were tested with beet and spinaeh. Four 
reacted to spinach and 2 of them also had Symptoms from beet. Three of 
the 4 who were allergic to spinach also had symptoms from buekwheat, a 
member of a reasonably closely related family. ae 
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In the potato family, evidence of crossed reaction was not as pronounced. 
Thirty had symptoms from one or another of this group. This comprised the 
largest group representation. Allergy to tomato was commonest, there being 
20 who experienced symptoms. Four of the tomato allergies were also sensi- 
tized to potato. Two of the 3 reactine to eggplant also reacted to Irish 
potato and green pepper; 1 had symptoms from all 4 members of the eroup 
including tomato. 

Twenty-seven reacted to 1 or more of cereal grains. Wheat was the com- 
monest offender, with 24; rye next with 8; while 3 each reacted to barley and 
oats, 5 to corn, and 8 to rice. Ten reacted to only 1 food. Four reacted to 
4 of the 6 members of the family. Multiple sensitivity in this group, as in the 
tomato-potato group, was not as frequent as in the other families mentioned. 
Ten reacted to 1 cereal, 10 to 2, 5 to 3 and only 2 patients reacted to 4. 


a 


Discussion 


Summarizing the evidence concerning the allergic significance of biologie 
food groups, we have found evidence of crossed relationship and have demon- 
strated its value, especially in detecting false negative reactors; Baldwin and 
Benedict have presented experimental evidence of a chemical or immunologic 
crossed relationship; and Withers has confirmed the clinical evidence by stud- 
ies on a series of patients with known sensitization. In addition, Ellis has 
ealled attention to the importance of similar grouping of animal foods, es- 
pecially seafoods. 

Although there has been inereased recognition of the importance of biologic 
relationships there has been less use of ‘‘group tests.”’ The mixing results in 
lower concentration of each of the components than when used separately. It is 
possible to secure negative reaction to the group while some one component may 
react when tested separately. The converse may also occur. 


CHAPTER X20X 
TRA TS DL ERES 


The diagnostic study of the patient with food allergy has, up to this 
point, been carried through the stages of discussion w ith the patient, skin 
testing by the dermal and endermal method, with due attention to the biologic 
eroupings, and a second discussion with the patient of the results of testing. 
He is now ready to be placed upon a therapeutic dietary program, but the 
study is not yet complete, since in all probability all false negative reactors 
have not yet been discovered and there are doubtless a number of false positive 
reactions. 
false positive reactions are probably due 
to irritants in the extract and are nonspecific. This is especially so with 
endermal testing. Other positives indicate past or future trouble. How- 
ever, one cannot say offhand which positive reactions are true and which are 
false as far as present symptoms are concerned. In a given case, all positives 
may be true ones, all may be false, or both may be present. In my experience 
and with the technic which we employ, approximately 50 per cent of the posi- 
tive reactions observed are true positives, indicating foods of present al- 
lergenic importance, while the other half represents foods which may safely 
be eaten. However, since there is no way in which one may tell which are true 
and which false, the logical procedure at this stage is to have the patient 
avoid all positively reacting foods, unless the list be too great. As soon as 
symptoms are adequately relieved, one after another of the prohibited foods 
may be added to the diet. In this way one will gradually discover those which 
cause symptoms and those whieh do not. The method of food addition will 
he deseribed later. 

What foods to avoid.— Where positive reactions occur to individual mem- 
bers of food groups, one may follow either of two procedures. If the dietary 
restriction is not too great, that is, if there have not been too many positive 
reactions, one may direct the patient to avoid all members of that group, no 
matter whether the others were positive or negative. If, on the other hand. 
this would cause too radical restriction with resultant dietary deficiency, the 
patient may be advised to avoid the positive reactors and watch carefully 
the effect of ingestion of the negative members of the group. Here it is a 
matter of good judgment and an adjustment of the restrictions according to 
the severity of the patient’s symptoms, his general physical condition, ete. 
One can always prohibit more foods at a later date if necessary, although 
personally prefer, whenever possible, to make the restrictions more radieal at 
the beginning and gradually add foods rather than to subject the patient to 
the psychic trauma of watching his diet become progressively more restricted. 

We have stated that the preseription of a diet based upon the observa- 
tions up to this point does not complete the diagnostic study of food allergy. 
At this point treatment begins but the diet is in every sense a trial diet. to 
he modified subsequently depending upon the progress of the ease. This is an 
elimination diet similar to those recommended by Rowe but differing in the 
fact that it is completely individualized for the patient. Like the elimina- 
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tion diet, the individualized trial diet need not be a balanced diet, with proper 
quanta of protein, fat, carbohydrates, vitamins and salts, provided both the 
patient and the physician realize that it is temporary, designed to relieve 
symptoms in as short a time as possible, a diet to which additions must be 
made within a period of from two to four weeks, if nutritional elements are 
inadequate. 


Attention to known idiosyncrasies.—In prescribing, the physician should 
take cognizance of the patient’s previous experience with food idiosyncrasies 
as brought out in the history of the present illness and as shown on the form 
on page 151. He should compare both, especially the latter, with the results 
of skin testing. Not infrequently this shows crossed reaction in food groups. 
‘or example, a patient may have experienced urticaria from peaches and yet 
the skin test to peach may have been negative, but that to apricot positive. 
The patiert’s own past experiences should be considered when formulating the 
dietary prescription, even though the skin reactions did not correspond. 
Very frequently they do correspond and when this oceurs the positive skin 
reaction may be looked upon as confirmation of the patient’s own experience. 


Methods of prescribing the diet.—The trial diet may be presented to the 
patient in several ways. The simplest, although not always the most satis- 
factory, is in a negative form—merely a list of those foods which must be 
avoided. The prohibitions must be explicit. Many foods appear in various 
euises in the menu and the patient must be warned against them. This applies 
especially to wheat, egg, milk, chocolate, oils and some of the condiments. 
Unless warned, a patient may carefully avoid pork as directed, while con- 
tinuing to eat ham or bacon, or foods cooked with “‘hog lard.’’ 


TABLE XX V.—SPECIAL Diet PRESCRIPTION 


iN hua). oe Se ee eee 1D Eye? = ee, ee ee 
You should eat the following foods: You must abstain from: 
Fruits: Fruits: 

Cereals: Cereals: 

Breads: Breads: 

Soups: Soups: 

Green vegetables: Green vegetables: 
Starchy vegetables: Starchy vegetables: 
Meats and fowl: Meats and fowl: 

Sea foods: Sea foods: 

Dairy products: Dairy products: 

Salads: Salads: 

Desserts: Desserts: 

Condiments: Condiments : 

Sauces: Sauces: 

Nuts: Nuts: 

Beverages: Beverages: 


General directions: 
This diet is prescribed for_-------- weeks and must not be continued longer without further 
consultation. Please bring this list with you at each visit. 


Such a list of foods to be avoided is satisfactory when the list is not too 
long or complicated. The longer it is, the more the patient will become con- 
vineed that there is nothing left for him to eat. In such a case it is desirable 
to, at the same time, furnish a list of those foods which may he eaten. The 
simplest procedure is to provide a list of all foods generally available such as 
the form on page 146 on which articles to he avoided have been crossed out. 


\ r ‘ ’ ry’ ’ i > , 1 12 ¢ vk) is , ) 
Foods not crossed out may be eaten. The same purpose 1s iecomplished by 
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providing the patient with copies of the skin test sheets. This has au ad- 
vantage in that it enables him to compare symptoms following the ing eHtloe 
of suspected foods, with the skin tests. In this way it is sometimes discovered 
that borderline reactors are truly allergenic. <A disadvantage 1s that an over- 
conscientious patient may feel that any marks after a food indicate trouble 
and may of his own accord restrict his diet more than is necessary. If the 
patient is supplied with copies of the tests he should understand that he is to 
avoid only those foods which have been specifically designated, even though 
others on the list are recorded positive or borderline. 

If one prefers one may provide the patient with very elaborate menus 
listing a selection of foods for the three meals, special recipes, ete. 


Formal Dietary Instructions 


Diet for Mr. P— 


Wheat-free and rye-free, with avoidance of peas, 
peanut, lentil, lima, kidney and string beans. 
Breakfast 
1. Fruits: 
All kinds. 


2. Cereals: 
Cornflakes Puffed Rice 
Post Toasties Oatmeal 
Rice Flakes Hominy grits 
Rice Krispies 

3. Eggs: 


Scrambled, soft or hard cooked, omelets, coddled, baked or poached, 
Do not use wheat in preparations such as bread crumbs, or eream sauce which 
contain wheat flour. : 
4. Breads: 
Corn bread, corn muffins. 
Those made without wheat and rye. See recipes on ‘‘Special Sheet.’?’ 
5. Beverages: 
Coffee, tea, Baker’s cocoa and chocolate, and fruit juices, 
6. Butter, cream and milk. 
7. Sugars: 
Brown, granulated, maple, 
Home made jellies, jams, preserves, 
(Those purchased in stores frequently contain wheat products. ) 


Lunch or Dinner 
1. Soups: 
Home made cream soups, except pea and bean, 
Home made meat soups and broth. 
Home made vegetable soup, but omit peas and beans. 
2. Meats: 
All meats may be eaten if they are not prepared with wheat or rye products. 
Ready prepared meats such as hamburger, meat loaf and Sausage frequently 
contain wheat products. 
}. Gravies: 
Only those thickened with cornstarch. 
4. Vegetables: 


Do 


Breads; 


Beets Onion Lettuce 
Kale Carrots Sauerkraut 
Okra Asparagus Spinach 
Cabbage Celery Peppers 
Cauliflower Radish Cucumbers 
Brussels sprouts Artichokes Parsnips 
Broccoli Corn Salsify 
Turnips Leeks Eggplant 


Rutabaga 
Squash 


Corn bread, corn muffins and those made without wheat 


Mustard greens 
Tomato 


Irish potato 
Sweet potato 


and rye, 
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6. Salads: q 
Made from fruits or vegetables listed. 
b Do not use any mayonnaise or salad dressing except those made at home, 
7. Desserts: 
Use no wheat or rye products in preparation 
Fruit jello or gelatin 
Home made ices, or ice creams 
Cornstarch pudding 
Oatmeal cookies 
Charlotte russe 
Baked custard 
Fruit cup 
Spanish cream 
Bavarian cream 
8. Beverages: 
Coffee, tea, fruit juices. 
9. Butter, cream and milk. 


Miscellaneous 

1. Pickles A 
2. Condiments: 

Salt, pepper, sage, cinnamon, cloves, garlic, ginger, horse-radish, mint, mustard, 

nutmeg, paprika, pimento, and vanilla. 
3. Nuts: 

All except peanuts. 
4. Olives 
5. Candies: 

Home made candies. 
6. Popcorn 


7. Fish: 
All except bass, salmon, sole and herring. . 
Note: 
The following should be avoided since they may contain wheat or rye. 
Postum Yeast : 
Ovaltine Malt products 
Ry-Krisp Macaroni 
Pretzels Noodles 
Zwieback Spaghetti 
Vermicelli 


Special recipes: See special recipes, attached. 


There are conditions in which skin tests are notoriously fallible, such as 
eezemas and urticarias; there are patients whose skin tests are all negative in the 
face of a clinical allergy; there are those whose physical condition may make skin 
testing inadvisable, and there are those who show no elinical improvement after 
removing from the diet those foods which showed skin reactions. These persons 
may be placed on restricted diets and much valuable information obtained. 

For several years we have used a diet which is quite different from those 
usually used, and has been of great help. It was first proposed by Andressen 
and has been modified by us. It is shown in the form in which we have used it. 


Diet List 


Bread (wheat) plain or toasted 

Whole wheat bread 

Biscuit 

Rolls 

Crackers, plain or graham 

Wheat cereal (Bran, Cream of Wheat, Grape Nuts, 
Puffed Wheat, Ralston, Shredded 
Wheat, Wheaties) 

Waffles or griddle cakes 

Postum 

Milk, sweet, butter milk, cream, butter, cheese 

Malted milk 

Eggs 

Macaroni or spaghetti with or without cheese 

Vanilla ice cream 
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Diet List—Cont’d 
Plain pound cake 
Vanilla waters 
Angelfood cake 
Beef steak, roast, liver, tongue, sweetbreads, veal 
Potato, mashed, fried, baked, boiled, au gratin, O’Brien 
Orange, juice, sherbet, marmalade 
Salt 
Sugar 
You may use any amount of these and as often 
as you wish. Do not use even the least amount 
of anything not listed above. 


It will be noted that this diet contains only wheat, milk, egg, beef, potato, 
orange, sugar, and salt. These give the patient an adequate calorie intake. The 
hasis on which this diet is used is that it consists of foods which are common 
‘auses of allergy and, if the patient is sensitive to any food, it is quite lkely 
that he is sensitive to one of these. If so, he will promptly have an aggravation 
of his symptoms. If his is not sensitive to any of these but to some food not 
included in the diet, he should be definitely better or even well by the end of a 
week. If symptoms become increased within forty-eight hours after beginning 
the diet, the patient is placed on a general diet with the exception of some one of 
those in the diet, and kept on this for five or six days. If he does not improve 
markedly in this time, the food which had been restricted is replaced in the diet 
and another of the original group is removed. In this manner one may go 
through the small list of foods in the diet and determine which may be the cause 
of the symptoms. 

If the patient does not get worse within forty-eight hours, it is assumed that 
he is not sensitive to any food in the diet, and is told to use the diet for a full 
week. If, at the end of this period, he is well or much improved, one food is 
added at a time, allowing three days for testing each added food during which 
time the added food is to be eaten in generous amounts. In this way one may 
frequently determine the food causing the allergic manifestations when skin 
tests are not advisable or the reactions are not dependable. 

This method has a definite advantage over the usual form of elimination 
diet in that it may precipitate or aggravate an attack and thus show the patient's 
sensitivity. When attacks of asthma, for example, are widely separated, it is 
not very satisfactory to place a patient on a highly restricted diet and keep him 
on it for several weeks waiting to see whether he may have an attack, as is neces- 
sary if the attacks are usually weeks apart. 

The objection may be raised that patients are frequently sensitive to more 
than one food. The answer is that though this may be true, it is remarkable how 
often the avoidance of one food is all that is necessary to secure relief. It is not 
offered as an infallible method of determining food sensitivity, but it has proved 
of great value in our hands. 


CHAPTER XXXT 
THE FOOD DIARY 


False negatives.—As we have seen, skin testing provides much of the 
desired knowledge but at the same time introduces a relatively large amount 
of fallacious information. The skin test having been completed, one must 
realize that some of the positive reactions are false while some of the negatives 
are truly allergenic foods. If all positive foods are eliminated, more than are 
actually required will be-prohibited. Some of the negatively reacting foods 
are true allergenic excitants and will be left in the diet. An understanding 
of biologie relationships enables us to recognize some of the false negative 
reacting foods. 

These facts being borne in mind the patient is placed on his trial diet 
as described in the preceding chapter. Even now the study is not completed 
since the results of food ingestion will provide information concerning false 
positives and false negatives. 


The food diary.—The principle of the food diary is simple. The patient 
records all substances ingested each day including foods, drugs, laxatives, 
alcoholic and nonalcoholic beverages and, indeed, everything that passes the 
lips, even including chewing gum. Those days on which symptoms occur 
are appropriately indicated. After the diary has been kept for four or five 
weeks, a period sufficiently long to include two or more allergic episodes such 
as migraine, angioneurotic edema, asthma, ete., the physician analyzes the diet 
in an effort to discover foods which were eaten only on the days or just pre- 
ceding the days on which symptoms appeared. These foods are then desig- 
nated as suspicious. 

Chief value when symptoms are intermittent.— Obviously, the diary should 
be especially serviceable when symptoms are intermittent and theoretically 
of no value when symptoms occur every day. As a matter of fact the diary 
is to be kept even though symptoms have been occurring each day, because 
as the patient improves under the preliminary therapeutic program, there 
develop periods of several days to a week or longer during which he no longer 
has symptoms. When this occurs, a new trial diet may be formulated con- 
sisting of only those foods which have been eaten during the quiescent period. 
Naturally, those eaten only during the last 24 or 48 hours of the quiescent 
period are not included, since they may have been provocative agents of the 
return of symptoms. This new trial diet consisting only of foods eaten during 
the time when the patient was symptom free should result in permanent relief 
of symptoms, provided allergy to foods alone is responsible for the symptom 
complex. Unfortunately this proviso does not hold in many eases. But when 
it does, when the patient is allergic to foods only, the procedure provides a 
quick, short cut to relief. Subsequent food additions are made by the escalator 
method to be described, Figs. 63 and 64. 

Method of recording.It is essential that the patient keep his diary ab- 
solutely accurately, since any error will invalidate the analysis. He should 
therefore bring it in for check-over at the end of the first week although, as 
a rule, little information ean be obtained from its analysis after this short in 
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terval. However, any error in the method of recording may be recognized. 
This will obviate the discouragement of having kept a record for several 
weeks, which is subsequently found to be of no use. 

Analysis of diary.—The food diary does not enable one to definitely 
recognize allergenic foods. It does enable one to designate certain foods as 
suspicious and worthy of further study and often enables one to select a new 
trial diet based upon foods eaten during those periods in which the patient 
was free from symptoms. Such periods may be found both when symptoms 
have been of almost daily occurrence and when they occur at intervals of 


several days. 





acceie 


: ‘ M z. Li omEe 
Coffee... Xi XIX X: KX! FR a 
(carn) 














TES a Jk ” 

Whiskey... Fe 

Benedictine x ji 

Sour...cream er hae 

ead tante: mofo 

Wheat cereal. i { re 

Veal... es a “ 

Frankfurter.....| a 9 aa OE oe 

Peppers ee ae pe a2 5 ae 
i a ae a gy a 


iy £.. 02 lust ‘ative ) ] 5S 5 Ss t { ( 5 GOL » ( t 
. 
5 : 4s t | lia id Chis s a § impl liary asily analy 1 Sym toms * 
1 ra ony on. the da vVhen whe it cereal Was eaten. Foods eaten the p eceding day if Ce, 
; ) W als¢ und ot Spicion, ut w t was found tk be the CAUSE 
ba lana oca-Cola ce cream ere ¢ ) de Suspicior b he Y 


THE FOOD DIARY 299 


A simple method for the analysis of the food diary, particularly Diary I, 
is as follows: Determine the days with symptoms from Diary I. Find the ecor- 
responding day on Diary II. Draw a vertical red line through the length of 
the diary for that day. If symptoms oceurred chiefly around the middle of 
the day or throughout the day the red line is placed in the middle of the 
vertical column. If they occurred early in the day it is moved to the left, if 
late, to the right. If symptoms occurred before breakfast the red line appears 
covering the black line separating this day from the preceding one. If symp- 
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toms occurred after the evening meal the red line overlaps the black line 
to the right. A vertical red line is drawn for every day with symptoms shown 
on Diary L. 

If the line is at the left margin for the day, and if foods are playing a 
part, the cause must be sought for, not in those foods eaten on that day, 
subsequent to the onset of symptoms, but among the foods of the preceding 
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Interpretation.—Ideally, one should be able, when symptoms are inter- 
mittent, to study Diary I with its vertical red lines and promptly observe 
certain foods recorded as eaten only within the 24 to 48 hours preceding onset 
of symptoms, not at any other time, and which may therefore be looked upon 
as presumptive causes of attacks. Very occasionally this does occur. Un- 
fortunately, much more often, the analysis is decidedly more complicated. 

It is true that the very strongly allergic individual often has symptoms 
following each and every contact with the excitant. Such a person also usu- 
ally gives positive objective evidence, as in the skin reaction. As a conse- 
quence, such foods have as a rule already been eliminated. The function of 
the Food Diary is to enable us to discover the less highly allergenic foods, 
those to which the patient is more mildly sensitized and which have failed to 
give positive objective evidence. These foods do not as a rule cause symptoms 
following “each contact or exposure. One may be definitely though mildly 
allergic, let us say, to shrimp, chocolate and strawberry. Each of these foods 
is noted for its allergenic capacity. But in the particular case under con- 
sideration sensitization is low-grade. Such a person may eat these foods at 
times with impunity, while at other times their ingestion is followed by symp- 
toms. Or it may be that symptoms oceur only after ingestion of two or more 
at the same time, their activity being in a measure synergistic. 

A truly allergenic food may then appear on the diary at the proper 
interval prior to attacks but it may also appear at other times when the pa- 
tient is symptom free. 

When a patient is reasonably highly allergic to a given food, symptoms 
become manifest within a relatively short period. The interval may vary from 
a few minutes to a few hours or even as long as 24 hours. But it may be 
longer. I know of one woman who develops migraine regularly 36 hours after 
eating chocolate. Therefore one must take cognizance of all foods eaten 
within 48 hours prior to symptoms. 

Cumulative build ups.—Furthermore, the effeet may be cumulative. A 
single ingestion is tolerated. Possibly ingestion for two or even three suc- 
cessive days gives rise to no symptoms. But if the same mildly allergenic 
food is eaten every day for four or five days or a week or two, it gradually 
causes symptoms, which then persist as long as ingestion is continued. There- 
fore one must also watch for foods which have been ingested for several days 
prior to flare-up. These might be termed ‘‘build up’’ foods. 

Examples of such ‘‘build-ups’’ are not easily found in the analysis of 
the Food Diary but are very easily brought out in those cases where the 
patient, having avoided an allergenic food for some time, starts its ingestion 
again. As an example, a woman with migraine was found positive to eee. 
After three vears of avoidance she was again tested and found negative. She 
therefore added ega to her diet, eating it practically daily. One month later 
symptoms returned, She omitted egg, with relief from symptoms. Later, the 
skin reaction was found again positive. In this case the build up required a 
month. Such a case, the egg sensitization being unknown, would be difficult 
to analyze with the diary. Here, others of the methods described must _ He 
ployed. Fortunately, at the time of first examination the patient has ae 
heen eating the build-up food pretty continuously. As a consequence sey 
test is likely to be positive. In my experience the build-up may require any 
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interval from two days to a month. As an arbitrary limit, we have found that 
diary study for a four- to seven-day build-up is usually sufficient for the recog- 
nition of most presumptive foods in this category. 

Multiple foods and multiple responses.—If but one food were involved 
‘the analysis of the food diary would be simplicity itself. However, food 
allergy is almost invariably multiple, especially after it has existed for some 
time, and the analysis of the diary usually shows several suspicious foods, one 
or more of which may be truly allergenic. A food responsible for one attack, 
as indicated by the red vertical line, may not be the same food causing a 
later attack. This fact further increases the difficulties of precise analysis. 

The patient may have, not one allergic symptom, but two or several, all 
of which may be due to food allergy. All symptoms may be caused by the 
same food, or certain symptoms may be caused by one food and others by 
entirely different foods. This adds to the difficulty of diary analysis. At 
times the difficulties of the study of multiple symptomatology are obviated 
in part at least by having the patient fill out several duplicate copies of 
ood Diary II, one for each of the allergic symptoms. The red symptom lines 
on each of the No. II Diaries will differ, depending upon the complaint. An- 
alyses are made independently, according to symptoms. If there are only two 
symptoms, the analysis may be made on a single No. II sheet with two different 
colored lines. With three or more symptoms a single chart usually becomes 
too involved. 


Associated allergic reactions.—I‘inally, symptoms may be due not only 
to foods but also to inhalants, contact factors, emotional states and non- 
specifie excitants. From the Diary a food may be selected as suspicious when 
as a matter of fact the true excitant may have been some inhaled substance. 
A patient may be placed on a second trial diet based on foods eaten during 
free intervals as shown in the Diary. While on this apparently nonallergenic 
diet he may have symptoms due to inhalants. In such a case it is not safe 
to assume without further study that foods have nothing to do with the symp- 
tomatology. Possibly truly allergenic foods were eliminated. At this stage 
it would be erroneous to put the patient back on a general diet, and con- 
centrate on study of the inhalant allergy. He should be maintained for a 
time at least on the nonallergie diet while inhalant and other studies are 
progressing. A return to allergenic foods during the effort to eradicate in- 
halant factors may cause return of symptoms and ultimate failure of relief. 

The analysis of the Food Diary is beset with many difficulties none of 
which are insurmountable. A very real advantage of the method consists In 
the fact that it provides the physician with an accurate record of this portion 
of the patient’s daily routine. In spite of the difficulties enumerated, the 
Diary often provides the needed information for relieving the patient. It is 
a method the effectiveness of which improves ereatly with experience. The 
writer has found in the course of several years of instruction of men in the 
study of allergy that an average of six months of Diary analysis is required 
hefore the analyst becomes proficient with the method. One may not anticl- 
pate st artlingly effective results from the beginning. 

Program after analysis.—Let us assume that the Diary has been kept for 
a month or longer and that certain foods have been designated by the analyst 
as suspicious. The patient may now avoid all suspicious foods. Phis is POs- 
restrictions have not been numerous. Otherwise there 1s 


sible if his original 
The patient may continue eating the 


real danger of too radical rest rietion. 


st 
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Food Diary No. I 
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suspicious foods, meanwhile studying any possible symptoms following their 
reingestion. If this is done he is cautioned to add only one suspected food to 
his basie diet at a time and, preferably, to eat it for several days in succession, 
to provide a build-up. As a rule from four to seven days suffice. If there 
has been no return of symptoms the second suspected food is tried in the same 
manner. If symptoms have returned, the basic diet is followed until the pa- 


tient is again symptom free, following which he tries the second suspected 
food. 


Directions for Use of Food Diary No. I 
Read Very Carefully 


Write down anything you eat or drink (except water) in the proper square for each 
day. This includes not only foods but medicine, laxatives, chewing gum, etc. It must also 
include substances taken between meals. Write your summary and remarks or interesting ob- 
servations for the week, below, and, if necessary on back of sheet. 

No. 1Breakfast—In the proper space write down everything that you eat and drink 
(except water) for each day during the week. 

No. 2—Food between meals—If anything is eaten or drunk (except water) between 
breakfast and lunch, designate in this space. 

No. 3—Medicine—Any medicine taken between breakfast and lunch, even immediately 
prior to lunch, should be noted here. 

No. 4—Lunch—Write in all foods and drinks taken for lunch each day of the week 
just as explained for breakfast. 

No. 5—Includes foods or drinks taken between lunch and dinner. This of course includes 
beverages before dinner. 

No. 6—Includes medicine taken between lunch and dinner. 

No. 7—Food and drinks taken for dinner. 

No. 8—Food or drinks taken after dinner. 

No. 9—Includes not only medicine taken between dinner and bedtime, but before break- 
fast, also. However, if medicine is taken just before breakfast, this should be mentioned 
on bottom. of page or back of sheet. 

In the weather and temperature spaces indicate such events as rain or snow and at 
what time during the day. Mention also the approximate degree of temperature. 

Miscellaneous Events includes all activities other than daily routine, such as attending 
movies, church, ete. Also any special events which are related to symptoms. 

In the treatment spaces (bottom row), indicate on what day or days you received your 
injection of extract or vaccine. 

If alcohol is taken, always state what kind: as Rye, Scotch, Martini, ete. 

In case you have a symptom for which there is no Key, devise your own key, being sure 
to explain what it means: as G.P.—gas pains, H.B.—heart burn, ete. 





The Vaughan-Graham Clinic, Richmond, Virginia. 


Directions for Food Diary II 
(Illustrated in Figs. 62-65) 


Record all foods eaten, in the left-hand column. On this list it is not necessary to 
separate the foods according to meals. The letter across the top of the page refers to the 
day of the week. Just above each letter write in the day of the month. Start the record 
on Sunday. The first day, write down all the foods and check them all. in the proper 
column. On the second day, check all the foods previously listed, which you happened 
to eat on the second day. Any new foods eaten will be added in the left-hand column 
and these will all be checked for the second day. On the third day, check all foods pre- 
viously listed which are eaten also that day and add any new foods, checking them also. 
Continue in this way through the five-week period. Make duplicates of this sheet, one for 
each of the different symptoms you have recorded on ‘“Food Diary’’ sheet. 


Under any circumstance the patient continues his Food Diary, starting 
a new set of forms. He will continue to keep the Diary indefinitely, until the 
food factors have been completely worked out. Not infrequently symptoms 
are too frequent during the first month for satisfactory analysis but during 
the second or third month, when other factors have been more adequately con- 
trolled, symptoms are infrequent and the Diary is easily analyzed. 
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The desirability of some objective method for determining the actual sig- 
nifieance of suspected foods is obvious. Skin tests have been applied at the 
commencement of the study and have failed to give the desired information. 


Oceasionally repetition of skin tests with the suspected foods will result in 
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It is too time-consuming for one 
| At the beginning indices have been obtained for the 
commonest staple foods, wheat, 


and milk, and possibly for other foods 
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under special suspicion. Following completion of the Diary, suspected foods 
may be tested objectively with the leukopenic index. If the index is heoaies 
the patient may continue to eat the suspected food. If positive Eereoslle 
after a build-up, he will avoid it. | “a 

Assuming that during the period of the Diary the patient has been ade- 
quately relieved, we may conclude that as far as foods are concerned ex- 
citants have been removed and no false negative reactors have been over- 
looked. The possibility remains that because of season or for some other reason, 


LONG TERM WEEKLY SUMMARY’ OF REACTIONS -(ASTHMA) 
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’ Fig. 67.—Long term chart continued. This carries the same patient (see Fig. 71) into the 
third year. Here, progress becomes very manifest, the usual period of increased severity 
(February to May) having become one of near-freedom from symptoms. <A later report (Feb. 
1939) describes continuation of complete relief. 





the patient did not happen to eat some particular foods that would have 
caused trouble. However, watch will be maintained for subsequent symp- 
toms due to such foods. Assuming, therefore, that the patient has been re- 
lieved, the next task will be to add those foods which have been unnecessarily 
prohibited. This applies especially to ‘‘false positive’? foods. Iood additions 
are now carried out, each food being added separately, with a build-up, as 
deseribed. The Diary is continued while foods are being added. In the event 
of recurrence the food factor usually shows up very clearly in the Diary. 

It should be borne in mind that if dietary restrictions are numerous and 
long continued, appropriate steps should be taken to ensure an adequately 
balanced diet with sufficient quantity of the food elements, minerals and 
vitamins to guard against nutritional deficiency. 


CHAPTER XXXII 
THE ELIMINATION DIET 


We are indebted to Rowe for the elaboration of the elimination diet often 
used in food allergy. Rowe points out that the idea is not new and quotes 
a long list of men who have suggested rigidly restricted diets in the treatment 
of allergic symptoms. The list begins with Salmon who in 1913 described 
what might be termed an elimination diet for the treatment of urticaria. 
This diet contained tea, coffee, sugar, bouillon, lemon or grape Juice, brown 
bread, butter, rice, barley, oatmeal, green vegetables, potatoes and fresh or 
cooked fruit. Other recommended diets have been either positive or nega- 
tive in their specifications. Positive diets, those which designate foods 
to be eaten, included such as bread, milk and beef (Coke) ; rice and water, to 
wnieh other foods are later added (Andresen) ; rice and tea, with later ad- 
ditions (Van Leeuwen). Negative diets have for the most part consisted of 
the recommendation that frequently allergenic foods such as wheat, egg 
and milk be avoided. 

Rowe, however, added greatly to the feasibility of the elimination diet 
by providing a series of alternative positive lists easily prescribed and easily 
followed by the patient. 

Proper use.—Ile states, ‘‘When symptoms of probable food allergy are 
not controlled by diets which exclude foods to which skin reactions have 
occurred, or if skin reactions to foods are negative, or impossible to perform, 
elimination diets may be used.’’ The elimination diet may be tried tentatively 
even prior to the performance of skin tests. If one or another of Rowe’s diets 
relieves symptoms, much painstaking and time-consuming study will be 
avoided. If symptoms are not relieved by any of the elimination diets, his 
suggestions concerning supplemental elimination diets may be tried. Even 
then, without relief, one must not conclude that food allergy is not playing a 
part. One must then have recourse to the more detailed methods described 
in preceding chapters. There is no reason why elimination diets should not 
be tried first if the physician prefers to do so, although it appears to the writer 
more logical to obtain as much information concerning the patient’s reactions, 
from objective methods of study, prior to the institution of any form of trial 
diet. This obviates the difficulty, possibly embarrassment, of having pre- 
seribed a certain food in a trial diet which some time later, on testing, is 
found to be strongly positive. Rowe does not insist that the elimination diet 
supplant the skin test but makes the very proper suggestion that if the cir- 
cumstances are such that skin tests cannot be performed at the time, the 
physician may proceed with the elimination diet, more or less as a preliminary 
effort which in some cases may be found to be all that is necessary. 

As the name implies, the procedure is based on the selection of a list of 
those foods which have been shown by experience to be relatively infrequently 
allergenic. The frequently allergenic foods are eliminated. Tor simplifieation 
only one or at most few representatives of the various culinary groups are 
included in each list. 

The first diet selected will therefore be a trial diet containing foods to 
which most persons are not allergic. It may or may not contain foods to 
which the particular patient is allergic. If it does not, and if the symptoms 
308 
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are due entirely to food allergy, they will be relieved. If after trial of from 
two to four weeks, relief has not been achieved, another of the elimination 
diets may be tried, one which again contains infrequently allergenic foods, 
but altogether different foods from those used in the first list. In this way, 
with successive trials, a diet may be found suitable for the patient. When this 
has been accomplished, food additions may be made as deseribed in the 
escalator diet (Chapter XX XIII). 

Rowe’s first series—When the Rowe elimination diet is used after skin 
testing, positively reacting foods may be removed from the list, and others 
which have given negative skin reactions may be substituted. The individual- 
ized elimination diet then becomes a foundation list upon which food ad- 
ditions may be built for the purpose of ultimately attaining an adequately 
balanced nonallergenic diet. Rowe’s first series comprised five diets which 
were later reduced to four. Hach contained representatives of the various 
culinary groups, the more important of which appeared each time in only 
one diet. The fifth diet was milk alone. The original schedule was, from 
the writer’s point of view, open to two criticisms. It listed foods which Rowe 
had found infrequently allergenic in California. The importance of various 
foods varies in different sections of the world, depending upon the customary 
diet of the community. Some foods which Rowe had found infrequently 
allergenic were found by Vaughah to be of distinet allergenic importance in 
Virginia. 

The second criticism was that biologically related foods appeared in all 
of the first four diets. This is seen especially with peach, apricot and prune, 
less noticeably so with earrot and celery and with spinach and beet. 

New series.—_! feel that Rowe’s latest diet series (1944) adequately 
avoids both of these drawbacks. 

There are four diets from which to select. Diet 4 contains milk alone. 
Diet 3 contains a variety of foods but no milk, egg, wheat or any of the other 
cereals. Thus Rowe has avoided the possibility of crossed reactions among 
the members of the cereal family. Diets 1 and 2 are both fairly generous. 
Foods belonging to the same biologie group appear in the same diet rather 
than being crossed in the diets. Thus lemon and grapefruit are in the first, 
and in the second peach, pear and prune comprise the genetically related 
fruits. Spinach and beet appear in Diet 1, while peas and beans are in Diet 2. 

There appears to be no food to which a person may not ultimately become 
sensitized. We therefore cannot speak of a completely nonallergenic diet. 
Rowe’s Diet I certainly contains foods which we find in Virginia to be less 
frequently allergenic. Rice in our experience is the least frequently allergenic 
of the cereals. It will be seen from Table XXVI showing the allergenic 
frequency of foods in series studied by Rowe and by Vaughan, that all foods 
in Diet 1 show an allergenic incidence of less than approximately 9 per cent. 
There is therefore a fair chance that such a diet will eliminate all of the 
positive foods in a given case. With the exception of tomato and a 
(prune) this holds also for Diet 2. Employment of one or the other diets, 
successively if necessary, offers a reasonable chance of finding a dietary pro- 
gram which will relieve the patient. Both failing, one may change to Diet 4, 
milk only, which contains none of the ingredients of Diets 1 SOren: = No. 2 
gives relief, additions may be made successively out of Diets 1 and 2. ratte 
contains representatives of Nos. 1 and 2, but 1s entirely devoid of the cerea 
grains, egg and milk. 
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TABLE XXVI.—ALLERGENIC FREQUENCY OF SOME EnimMINnaAtion Drier Foops 
: FOOD VAUGHAN ’S SERIES ROWE’S SERIES 
Per Cent Per Cent 
Apricot 5.5 : 
Artichoke = 2 - 
Asparagus 5.9 pe 
Beef, veal 2 2 
Beet - 3 
Carrot 3 5 
Chicken 3.4 . 
Corn 4 2 
Cottonseed 6 1 
Grapefruit 3 a 
Lamb 3 z 2 
Lemon 2.9 2 
Lettuce Sy 4 
Lima bean 6 1 
Olive - 2 
Pea 3 1 
Peach 5 4 
Pear 3 = 
Pineapple 1.5 2 
Plum, prune 7 1 
Pork ie 5 
Potato 9.5 6 
Rice 2.5, 4 
Rye 3.9 3 
Spinach 5.0 - 
Squash 3.0 4 
String bean 3.5 1 
Sweet potato 1.5 2 
Tomato F 9 





According to Rowe, relief is obtained at times with Diet 3. Since there 
is definite evidence of crossed relationship at times between the cereal grains, 
Rowe’s Diet 3 appears to me to be a much more logical elimination program 
than that frequently used in which the doctor tells the patient to avoid wheat, 
egg, and milk. The avoidance of wheat, egg, and milk, plus the cereal grains 
should be more effective among those who are so unfortunate as to be allergic 
to these three staples. 

As has been pointed out by Withers in the preceding discussion of the bi- 
ologic grouping, there is evidence of crossed reactivity among the cereal 
grains, but it is rare to find a person allergic to all of them. If therefore a 
patient is relieved on Diet 3, the cereal grains will be added one after another 
with the probability that he will tolerate at least some of them. 

Diet 4 follows the principle of the escalator program, described in the 
next chapter. It represents the application in allergy of a procedure pre- 
viously followed in other diseases. Arthur Hurst (1919) in discussing’ the 
treatment of mucous colitis which at that time was not considered as possibly 
allergic, wrote, “‘In exceptionally severe cases it is advisable to begin the 
treatment with an absolutely unstimulating and completely digestible diet, 
such as milk, to which arrowroot or other cellulose-free carbohydrates ean 
be added.’’ 

The idea of starting with a single food, when one does not know what 
food is responsible for symptoms is logical. The best food to select would be 


that which contains the food elements in approximately proper 


proportion for 
the maintenance of nutrition. 


Among the single foods milk fulfills this 
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specification better than others. Unfortunately many are allergic to milk. In 
US oe diets may be tried. Or, one may start with any 

In Diet 4 as in the other three it should be emphasized that the diet is not 
a permanent maintenance menu. They are not adequately balanced, and 
food additions should be made as rapidly as is reasonably possible consistent 
with results. 

One should also bear in mind that a person who is not allergic to milk 
may have trouble from milk. Allergenic foodstuffs eaten by cattle have 
been found to cause symptoms in persons ingesting that particular milk. 

When milk is permanently deleted from the diet, calcium should be 
prescribed. This element is not found in sufficient abundance in a variety 
of other foods. It need not be given in organic form. Campbell has recently 
shown that,inorganie calcium is adequately utilized. 


TABLE XX VII—ELIMINATION DigETS (ROWE) * 














Diet 1 Diet 2 Diet 3 Diet 4 
Rice Corn Tapioca Milkt 
Tapioca Rye White potato Tapioca 
Rice biscuit Corn pone Breads made of soy, Cane sugar 
Rice bread Corn-rye muffin lima and potato 
Rye bread starch and tapioca 
Ry-Krisp flours 
Lettuce Beets Tomato 
Chard Squash Carrot 
Spinach Asparagus Lima bean 
Carrot Artichoke String bean 
Sweet potato Peas 
Lamb Chicken (no hens) Beef 
Bacon Bacon 
Lemon Pineapple Lemon 
Grapefruit Peach Grapefruit 
Pears Apricot Peach 
Prune Apricot 
Cane sugar Cane or beet sugar Cane sugar 
Sesame oil Mazola oil Sesame oil 
Olive oil Sesame oil Soy bean oil 
Salt Salt Salt 
Gelatin, plain, Gelatin, plain Gelatin, plain or lime 
lime or lemon or pineapple or lemon 
Maple syrup or syrup Karo corn syrup Maple syrup or syrup 
made with cane sugar White vinegar made with cane 
flavored with maple Royal baking powder sugar flavored with 
Royal baking powder Baking soda maple 
Baking soda Cream of tartar Royal baking powder 
Cream of tartar Vanilla extract Baking soda 
Vanilla extract Cream of tartar 
Lemon extract Vanilla extract 


Lemon extract 





+Milk should be taken up to two or three quarts a day. Plain cottage cheese and cream 
may be used. Tapioca cooked with milk and milk sugar may be taken, 


Use of ‘‘Elimination Diets’’* 


food allergy are not controlled by diets which exclude 


‘‘When symptoms of probable 
if skin reactions to foods are negative, or 


foods to which skin reactions have occurred, or 
impossible to perform, ‘elimination diets’ may be used. The frequency of the negative 


*From Rowe, Albert H.: Elimination Diets and Patient’s Allergies, Lea & Febiger, 


Vhiladelphia, 1944, 
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skin reaction to foods productive of clinical allergy and the occurrence of positive re- 
actions to foods not causative of allergic symptoms must be remembered. ‘e7 

‘1. Diets 1 and 2 first may be prescribed together or separately, modifying them 
by substituting similar foods for any in the diets to which skin reactions or known a 
syncrasies exist. Allergic incompatibility to the foods in such trial diets may be studie 
with the leukopenic index if desired while diet trial continues. aaa 

‘©2 Tf sensitization to cereals as a group is suspected, use the cereal-free elimination 
diet. 

‘<3, Suggested menus for Diets 1 and 2 together and for Diets 1, 2, and 3 separately 
are detailed later. These menus indicate the ease of preparing meals which meet caloric 
and metabolic requirements with foods in the ‘elimination diets.’ A reduction of calories 
and a modified preparation of specified foods are indicated for children according to age. 

‘‘4. The selected diet must be taken for at least ten days or even three or four 
weeks, for in many cases reacting bodies to the causative foods disappear very slowly from 
the shock tissues. If relief does not occur another ‘elimination diet’ should be tried. 

‘«5. Absolute adherence to the prescribed diet is imperative. Not the slightest bit of 
any food not specified must be taken. Restaurant and hotel food often contains slight 
amounts of forbidden foods, due at times to poorly cleansed cooking utensils or careless- 
ness in cooking. No commercial breads, cookies, soups, ete., should be used unless every 
ingredient is known. Margarines contain 2 to 6 per cent milk solids. 

‘6, If body weight decreases, specified sugars, starches and oils must be increased. 
Prescribed fruits and vegetables assure Vitamins A, B, C and G, Adequate protein, when 
milk is excluded, requires meat or other protein two or three times a day. If milk is ex- 
eluded longer than one month, the addition of 4 to 6 grams of dicalecium phosphate on re- 
tiring will assure mineral balance. Vitamin D must be supplemented by the use of cod 
liver oil, halibut oil, viosterol, sun or quartz light therapy. Until fish is added, fish oils can- 
not be used, and viosterol should be allowed only in an oil contained in the ‘elimination 
diets.’ 

‘7, With relief of symptoms for longer than former periods of freedom, other foods, 
one to three at a time, from the remaining ‘elimination diets’ are tried every four to seven 
days. Thereafter, other vegetables, fruits, meats, spices and nuts gradually may be added. 
In one to three months, milk, egg and wheat may be tried, separately, at fortnightly inter- 
vals. If the patient is allergic to any food, symptoms may occur immediately, or in days 
or even weeks according to the patient’s tolerance. In such cases the food must again be 
eliminated. 

“8. In the undernourished or in children, Diet 4 containing milk may be used first or 
milk may be tried, added to the chosen ‘elimination diet’ after one or two weeks. Sobee, 
a soya bean product, Cemac, containing beef and vegetables or almond milk, are available 
for infants and children who cannot tolerate denaturized cow’s or goat’s milk. 

**9. Desensitization by elimination of a food may require weeks, months, or even 
years. With the above precautions, however, caloric and metabolic requirements are 
assured. 

‘10. The diagnosis, control and treatment of inhalant and contact allergies which 
may accompany food sensitizations are most important and not infrequently are necessary 
for satisfactory control of a food allergy. 

‘Supplemental Elimination Diets.—When Diets 1, 2 and 3 fail to relieve symptoms, 
then supplemental diets may be tried. Or they may be used initially if sensitizations to 
many different foods or to nearly all members of one or more groups of foods such as 
cereals, fruits, vegetables, or meats are indicated by history or skin reactions. 

‘‘In the unsolved case of possible food allergy all foods must be suspected and 
minimal diets be selected as follows: 

“1, A choice of one or two of the following carbohydrates: Rice, corn, tapioca, sago, 
sweet or white potato. 

**2. A choice of one or two of the following protein rich foods: Lamb, beef, chicken, 
soya bean, nutramigen. | 

“*3. A choice of two or three of the following vegetables: Spinach, carrot, beet, 
artichoke, asparagus, pea, tomato, string bean. 

“*4. A choice of one or two of the following fruits: Lemon, grapefruit, pear, peach, 
apricot, pineapple. 

‘5, Mazola (corn), olive or sesame oil, white sugar, maple syrup or corn glucose, salt, 
‘*6. Tea, mate (Brazilian tea) or the juice of tomato or any fruit included in the diet. 
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oe 47 / , , M 
The choice of the supplemental diet depends on the patient’s history of food idio- 
synerasies or any positive skin reactions, if testing is available, and on the clinical re- 
actions to foods evident from diet trial.’’ 


CEREAL-FREE ELIMINATION Dir (Rowk) 


Tapioca 

White potato 

Sweet potato 

Lima bean-potato bread 
Soy bean-lima bean bread 
Soy bean-potato-tapioca bread 
Lamb 

Beef 

Chicken (no hens) 

Bacon 

Liver (calf, beef or lamb) 
Lettuce 


Carrot 
Beet 
Artichoke 
Tomato 
Squash 
Asparagus 
Peas 
String bean 
Lima bean 
Lemon 
Grapefruit 
Pear 


Cane or beet sugar 

Salt 

Sesame oil 

Soy bean oil 

Sesame spread 

Gelatin, plain 

Lime, lemon or pineapple 
gelatin 

Maple syrup or syrup made 
with cane sugar flavored with 
maple 

White vinegar 


Spinach a Pineapple Vanilla extract 

Chard Peach Lemon extract 
Apricot Royal baking powder 
Prune Baking soda 


Cream of tartar 


SUGGESTED MENUS FOR THE ‘‘ ELIMINATION Dints’’ (ROWE) 


BREAKFAST 


Diets 1 and 2 
Approximate amounts 
Beverage (a) Grapefruit (fresh) juice or lemonade with sugar 1 glassful 
as desired. 
(b) Pineapple juice. 


Cereal (a) Boiled brown or polished rice or cooked corn meal 4 cup rice 
served with apricot, peach or prune juice and 38 teaspoonfuls 
sugar. juice or 

(b) Rice Krispies or corn flakes served with grapefruit % cup dry flakes 
juice and sugar or with apricot, peach or prune 
juice or maple syrup. 
(ec) Cold rice or corn meal fried in Mazola oil or bacon 
or chicken fat served with maple syrup or Karo 
corn syrup. 
Meat (a) Bacon (mod. crisp) or 3 slices or 
(b) Lamb chops, lamb or chicken croquettes (1) 1 med. chop 
(c) Lamb kidney or liver fried with bacon 
Bread (a) Corn pone (2) 2 muffins or 2 
(b) Corn rice muffin (3) slices toasted 
(c) Corn rye muffin (4) ro 
(d) Rice biscuit (5) 
(e) Rice bread (6) 
(f) Rye bread (7) 
(g) Ry-Krisp 
Jams or (a) Peach or prune jam 2 tablespoonfuls 


Preserves (b) Apricot or apricot pineapple jam or preserves 
(c) Grapefruit and lemon marmalade 
(d) Pear butter (9) 
Fruit Sliced or whole grapefruit, canned, fresh or stewed 
peaches, apricots, pears, pineapple or prunes. 


Norrs.—Choices as indicated by letters are offered in all menus though more than one 
may be used if desired. Chicken meat and fat should come only from broilers or roosters. 
Hens frequently have egg on them as a result of breaking unlaid eggs in dressing them. 
Breads, muffins and cookies should be made at home or by bakers who follow the recipes or 
similar ones as given in these diets. Rye flowr especially is apt to be mixed with wheat and 
commercial rye bread practically always contains wheat and milk, Corn meal ean be obtained 
in different degrees of fineness. 
ralories 612, 





This menu contains approximately 


Gm. of carb. 92 Gm. of Ca 0.104 
16 Gm. of P 0.200 


Gm. of protein 
: ; 0.0027 


Gm. of fat 20 Gm. of Fe 
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Salad 


Soup 


Meat 


Vegetables 

Bread 

Jams or 
Preserves 

Dessert 


Beverage 


(a) 
(b) 


(¢) 
(d) 
(a) 
(b) 


(a) 


(b) 


DIAGNOSIS AND TREATMENT OF FOOD ALLERGY 


LUNCH OR DINNER 


Diets 1 and 2 


Lettuce with apricot, peach, pear or pineapple 
with oil dressing and lemon juice or special mayon- 
naise (23) 

Vegetable salad made of tomato, carrots, beets, 
asparagus, peas, string beans or artichokes with 
oil dressing or special mayonnaise. 

Lettuce with oil dressing. 

Lemon gelatin with grated carrots and crushed 
pineapple. 
Lamb broth clear or with rice, carrot, peas, string 
beans as desired. 
Chicken broth clear or 
string beans as desired. 
Lamb served as chops, roast, tongue or stew with 
lamb, rice, corn, carrots, peas, beets or string 
beans. 

Chicken—roasied, fried, broiled, stewed. May be 
rubbed with bacon if desired or stuffed with rice 
or corn meal. 


with rice, carrot, peas, 


Note.—Thicken gravy or sauces with rice flour or corn- 


starch. 


Spinach, carrots, squash, asparagus, artichokes, beets. 
Choice of those in breakfast. 
Choice of those in breakfast. 


(a) 
(b) 
(¢) 
(d) 
(a) 


Fruit as suggested for breakfast. 

Rice fruit pudding (10). 

Tapioca fruit pudding (11). 

Corn-rice cookie or rice cup cakes (12). 

Grapefruit juice or lemonade with sugar. Corn 
dextrose may be used if extra carbohydrates are 
desired. 


Approximate amounts 
9 


- 


Nie 


Nores.—It is best to use canned, preserved or fresh cooked fruits. 
other than grapefruit or lemon, are more apt to produce allergic reactions than heated fruits. 
Dried fruits well cooked with the exception of prunes are not well tolerated by certain patients. 


Soups may be made only with ingredients in the prescribed diets. 
restaurants and hotels are apt to have wheat, egge or other forbidden ingredients. 


halves or slices 
or 


cup mixed vege- 
tables 
T oil or dressing 


cup 


med. chops or 


broiler or 
equivalent 


T vegetables 


T fruit 
cup cake 


glassful 


Uncooked fruits, 


Canned soups and those in 


Meats must 


not be cooked or basted with any food such as wheat flour, butter or spices not allowed. 


Gravies must be thickened only with prescribed flours. 


and desserts if desired. 
Salted Crisco or yellow vaseline is accepted by some as butter substitutes. 
40 eal. 


This menu contains approximately—ealories 864, 


Gm. of carb. 
Gm. of protein 
Gm. of fat 


Beverage 


Cereal 


Meat 
Bread 


Jam or 
Preserves 
Fruit 


(a) 


(b) 
(a) 


(b) 


(¢c) 


ANAS Gm. of Ca 
28 Gm: of P 
28 Gm. of Fe 


BREAKFAST 
Diet 1 


Grapefruit juice or lemonade with de- 
sired 

Pear juice flavored with lemon. 

Boiled or steamed brown or polished rice served 
with pear juice or maple syrup and sugar. 

Rice flakes or Rice Krispies served with pears or 
pear juice and sugar. 

Tapioca cooked in water and flavored with lemon 
juice, lemon rind and sugar. 


sugar as 


Lamb chops or liver patties (13). 


(a) 
(b) 
(a) 
(Db) 
(a) 
(b) 


Rice biseuits (5). 

Rice bread (6). 

Pear butter (9). 

Lemon or grapefruit marmalade. 
Sectioned or whole grapefruit. 
Hresh or canned pears. 


99 


Total per day—23 


Felatin may be incorporated in salads 


0.211 
0.547 
0.0091 


Approximate amounts 


] 


eH ke Ct 


glassful 


glassful 

eup cooked rice 
T syrup 

cup Rice Krispies 
T juice 

T dry tapioca 
for one serving 
med. chops 
biscuits 


tablespoonfuls 


grapefruit 
halves 
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Nore.—Corn sensitive patients might react to corn oil or glucose which must be excluded 
even in minute amounts. 


This menw contains approximately—calories 768, 


Gm. of carb. 118 Gm. of Ca 0.089 
Gm. of protein 29 Coane, Meh Phe: 0.400 
Gm. of fat 20 Gm. of Fe 0.0046 


LUNCH OR DINNER 


Diet 1 
Approximate amounts 


Salad (a) Hearts of lettuce. Dressing of olive oil, and lemon. 4 med. head 
ge eo 
(b) Vegetable salad of lettuce, carrots, and olives as 1 cupful mixed 
desired with above dressing or special mayonnaise veg. 
(23). + grapefruit or 2 
(c) Lettuce with sectioned grapefruit or pears served halves of pears 
with oil and lemon juice dressing. 
Soup . Lamb broth clear or with tapioca or rice and carrots 1 eupful 
as desired. 
Meat (a) Lamb served as chops, roast, tongue. 2 med. lean chops 
(b) Stew made with lamb, rice or tapioca, or carrots. or their equiva- 
Thicken gravy with rice flour. lent 
Vegetables Steamed or boiled rice, brown or polished. 4 cup cooked 
Spinach, carrots, artichokes, chard, sweet potato. 4 7T 
Bread Choice of those suggested for breakfast. 
Jam or 
Preserves Choice of those suggested for breakfast. 
Dessert (a) Plain lemon or lime gelatin with pears or grape- 
fruit as desired. 
(b) Winter pears baked with maple syrup or brown 1 large pear 
sugar. 
(c) Rice cookie or cup cakes (12), (18). 1 cup cake 
(d) Puffed rice candy (14). 
(e) Tapioca fruit pudding (11). 
(f) Rice fruit pudding (10) 
Beverage Choice of those suggested for breakfast. 1 glassful 


Norr.—Pure olive oil and Wesson oil only can be used in Diet 1. Imported oil may 
be adulterated. Wesson oil and Crisco must be excluded in presence of positive reactions or 
of clinical allergy to cottonseed. 


This menw contains approximately—ealories 914 Total calories for day—2596 


Gm. of carb. 129 Gm. of Ca 0.249 
Gm. of protein 32 Gm. of P 0.557 
Gm. of fat 30 Gm. of Fe 0.0100 


BREAKFAST 


Diet 2 
: Approximate amounts 
Beverage (a) Pineapple or prune juice. 1 glassful 
(b) Apricot, peach and pineapple juices mixed. J glassful 
Cereal (a) Corn flakes served with pineapple juice, or with 4 T juice 
peach, apricot or prune juice and sugar. 3 eup corn flakes 
(b) Corn meal mush served with maple or Karo syrup. 4 cup cooked 
(ec) Cold corn meal mush fried in Mazola oil or bacon cereal 
fat served with syrup and bacon. ; 
Meat (a) Bacon. 4 med. strips 
bacon 
(b) Chicken croquettes (1). ] croquette 
Bread (a) Corn pone (2). 2 muffins 
(b) Corn and rye muffin (3). ; : 
(c) Rye bread (7). 2 thin slices 
toasted 
(d) Ry-Krisp (8). 2 Ry-Krisp _ 
Jam or (a) Pineapple preserves. 2 tablespoonfuls 


Preserves 
Fruit 


(b) 


Apricot or peach jam. 


Fresh, cooked or canned pineapple, peaches, apricots or 


prunes, 


to } cup 
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This menu contains approximately—calories 856, 


Gm. of carb. 149 Gm. of Ca 0.092 
Gm. of protein 20 Gm. of P 0.279 
Gm. of fat 20 Gm. of Fe 0.0042 


LUNCH OR DINNER 


Diet 2 
Approximate amounts 
Salad (a) Asparagus with Mazola or sesame oil and white 1 large tomato and 
vinegar or special mayonnaise (25). 6 to 8 stalks of 
asparagus 
(b) Vegetable salad with asparagus, beets, and arti- 2 T oil 
chokes as desired with above oil dressing. 1 cupful mixed 
veg. 
(c) Combination fruit salad of pineapple, peaches and 1 cupful mixed 


apricots with special mayonnaise thinned with pine- fruits 
apple juice. 

(d) Chicken and pineapple salad mixed with special 
mayonnaise (16). 


Soup (a) Chicken broth clear. 1 eupful 
Meat (a) Chiecken—roasted, fried, broiled, stewed. May 3} broiler or fryer 
be brushed with Mazola oil and rolled in corn meal or its equivalent 
if desired. Serve broiled peaches, apricots or pine- 
apple with fried or broiled chicken. 
(b) Chicken livers rolled in cornstarch or corn meal 
and sautéed in Mazola or Wesson oil. 
Vegetables Squash, asparagus, corn, beets. 4 tablespoonfuls 
Bread Choice of those suggested for breakfast. 
Jam or Choice of those suggested for breakfast. 
Preserves 
Dessert (a) Fruits as suggested for breakfast. 4 tablespoonfuls 


“ 


(b) Rye cookies (18). 

(c) Fruit cornstarch pudding with crushed pineapple 
(19). 

(d) Jellied prunes with pineapple. 


2 or 3 cookies 
3 tablespoonfuls 


Qo 





This menu contains approximately—ealories 1006 Total calories for day—2868 
Gm. of carb, 118 Gm. of Ca 0.1388 
Gm. of protein 30 Gm. of P 0.522 
Gm. of fat 46 Gm. of Fe 0.0092 


BREAKFAST 


Diet 3 
ee Approximate amounts 
Beverage (a) Grapefruit juice or lemonade with sugar as de- 1 glassful 
sired. 
(b) Tomato juice. 1 glassful 
Cereal (a) Tapioca cooked with apricot or peach, or flavored 1 T dry tapioca 
Substitute with lemon, maple sugar or caramelized sugar > cupful 
(20). 
(b) Lima _ bean flakes served with apricot, peach, 2 cupful flakes 
grapefruit juice and sugar as desired. 4 T juice 
Meat (@) Bacon—moderately crisp. 4 slices 
(b) Beefsteak, chipped beef, beef patties or tongue. Small steak or its 
equivalent 
(¢) Bacon and hashed brown potatoes. 
Bread (a) Lima bean-potato bread (21). 2 slices toasted 
(b) Lima bean-soya bean muffins (22). 2 muffins 
oe (a) Lemon or grapefruit-carrot marmalade (26). 2 tablespoonfuls 
& s 


(b) Peach or apricot jam. 
(c) Tomato preserves flavored with lemon. 





Fruit (a) Sliced or whole grapefruit. 1 grapefruit 
{ 7 ae stawea r as } ras 
(b) Fresh, stewed or canned peaches or apricots, 4 tablespoonfuls 
(c) Sliced tomatoes with sugar, . 
This menu contains approximately—ealories 922, 

Gm. of earb. 149 Gm. of Ca 0.180 

Gm. of protein 23 Gm. of P 0.500 

: . et 

Gm. of fat 26 Gm. of Fe 0.0078 


Salad (a) 
(db) 
(¢) 

Soup (a) 
(b) 

Meat (a) 
(b) 
(c) 

Vegetables _ (a) 
(b) 

Bread 

Jams or 

Preserves 

Dessert (a) 
(b) 
(¢) 

Beverage (a) 


(b) 


This menw contains approximately 
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LUNCH OR DINNER 
Diet 3 


Sliced tomato with olive or Wesson oil and lemon 
juice dressing or sugar. 

Vegetable salad of carrots, lima beans, string 
beans, olives or tomatoes as desired with special 
mayonnaise (23). 

Fruit salad made of grapefruit, peaches or apricot 
with above dressings. 

Beef bouillon clear or with carrots, lima beans or 
tomato. 

Lima bean soup flavored with bacon (24). 
Beefsteak, roast or tongue. 

Beef stew with potato, carrots, lima beans or 
string beans. Thicken gravy with potato flour. 
Calf or beef liver and bacon. 

White potatoes. 

Carrots, lima beans, string beans, tomatoes, peas. 


Choice of those suggested for breakfast. 
Choice of those suggested for breakfast. 


Fruits as suggested for breakfast. 

Tapioca fruit pudding (20) or (11). 

Lima bean-potato flour cookies or cup cakes frosted 
with sugar and lemon juice icing (25). 

Grapefruit juice or lemonade with sugar as de- 
sired. 

Tomato juice. 


calories 901 





Gm. of carb. 140 Gm. of Ca 
Gm. of protein 38 Gm or, 2 
Gm. of fat 21 Gm. of Fe 


(1) 


Bron DO eH 


Salt 


(2) 


1 cup cornmeal 
4 teaspoonful salt 
Boiling water 


1 tablespoonful Mazola oil 


(3) 


4 cup rice flour 


5 cup yellow cornmeal 
2 tablespoonfuls sugar 
24 teaspoonfuls baking powder 


tablespoonful oil or chicken fat 
tablespoonfuls cornstarch 

eup liquid (chicken broth) 

cup cooked minced chicken 


RECIPES 
Chicken Croquettes 

Add the other ingredients. 

be added.) 


corn flakes. 
fat. 


Corn Pone* 


Approximate amounts 


1 large tomato 

oil 

1 cupful mixed 
vegetables 


hie 


to } cupful of 
fruit. 
1 cupful 


Average liberal 
serving of meat 


— 


med.-sized potato 
47 


4 T 


bo 


cookies or 1 cup 
cake 
1 glassful 


Total calories for day—2724 


0.326 
0.059 
0.0190 


Make a sauce of fat, cornstarch and liquid. 
(Cooked cornmeal may 
Cool, shape, dip in rye flour or crushed 
Bake in medium oven or fry in deep 


Carefully pour enough boiling water onto the 
cornmeal to make a stiff mixture, stirring con- 


stantly. Add the oil and 
oblong ‘‘pones’’ 
fat to prevent sticking. 


turn and brown on the 


Corn and Rice Muffins* 


mix well. 
and fry in hot skillet with enough 
When brown on one side, 

other 


Mold into 


side. Serve hot. 


Mix all the dry ingredients well, sifting them 


together four or five times. 
oil. 
Makes six small muffins. 


% tablespoonfuls Mazola oil 


4 cup water 


(4) 


Corn and Rye Muffins* 


Use the above recipe but substitute rye flour for rice flour. 





*Fat used in 


in the prescribed diet. 


recipes for greasing pans or 
gaking powder should be 


Add the water and 


Bake in a hot oven twenty minutes. 


shortening must only be oil or fat specified 
Royal or Schilling which contain no ess. 
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(5) Rice Biscuits 


Made by the Battle Creek Sanitarium. 


(6) Rice Bread* 

1 cup rice flour Sift the dry ingredients. Add water and fat. 
3 teaspoonfuls baking powder Bake in a loaf pan in a moderate oven. 

2 tablespoonfuls bacon fat or oil 

1 tablespoonful sugar 

4 teaspoonful salt 

j cup water 


(a) Rye-Rice Bread* 

; cup rye flour Sift all the dry ingredients together. Add 
% cup rice flour water and oil. Bake in a loaf pan in a moderate 
+ teaspoonful salt oven for forty minutes. 

6 teaspoonfuls sugar 

5 teaspoonfuls baking powder 

2 teaspoonfuls olive oil 

1} cups water 


(8) Ry-Krisp 


Prepared by the Ralston Purina Company. 


(9) Pear Butter 


Select firm, ripe pears. Peel, core and cut into rather small pieces. To two cups of pre- 
pared fruit add one cup of sugar. Cook slowly, stirring frequently to prevent burning, for two 
hours or until the mixture is quite thick. 


(10) Rice-Fruit Pudding 

Sauce: Mix sugar, salt and cornstarch. Add water 
1 cup sugar and cook until thick. Remove from stove and add 
2 tablespoonfuls rice flour flavoring. Add boiled rice and apricots or sliced 
+ teaspoonful salt peaches and serve warm. Reserve some sauce to 
1{ cups boiling water pour over the pudding. 

1 teaspoonful lemon juice or vanilla 


(alls Tapioca-Fruit Pudding 

2 halves peaches sliced Drain peaches and sprinkle with one teaspoon- 
1 tablespoonful dry tapioca ful sugar. Cook tapioca in juice and water until 
2 teaspoonfuls sugar it is clear. Add remaining sugar and salt. Line 
} cup peach juice and water a baking dish with peaches. Fill with tapioca and 


bake in a moderate oven twenty minutes. 


(12) Rice Cup Cakes* 

; cup hot water Pour hot water over half the flour. Cream 
chee rice flour sugar and shortening and add to the above mix- 
2 level tablespoonfuls shortening ture, beating well. Add the other ingredients, 
f cup sugar mixing well. Bake in muffin pans about twenty 
1 teaspoonful salt minutes in a fairly hot oven. : 
) 


3 level tablespoonfuls baking powder 
1 teaspoonful vanilla 


(13°) Lamb Patties 


Ground lamb pressed into small patties. Broiled or fried, 


* Wi ve] i Tevan| v=] d . TPA al - 7 
Fat used in recipes for sreasing pans or shortening must only be oil 


in the prescribed diet. Baking powder should be Royal or Schilling tite eon 


which contain no egg. 
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(14) Puffed Rice Candy 

1 cup sugar Cook sugar, syrup and water until brittle. 
} cup brown sugar Add vanilla and salt. Pour puffed rice, stirring 
1 cup water all the time so that the kernels will be evenly 
; teaspoonful salt coated. Turn it into a greased pan and cut in 
1 teaspoonful vanilla squares. Keeps well in an air-tight container. 
Puffed rice 

(15) Tomatoes Cooked With Sugar 


Select firm, ripe tomatoes. Remove the skins, cut in slices and drain an hour or more. 
For each cup of tomatoes add a cup of sugar and boil until thick, stirring often. Sliced lemon 
may be added to the tomatoes while cooking. 


(16) Chicken and Pineapple Salad 


Cut cold boiled chicken into cubes and marinate for two hours in French dressing of oil 
and white vinegar and salt. Drain well, mix chicken with about 4 its volume of diced pine- 
apple and add special mayonnaise, thinned with pineapple juice to taste. 


(17) Split Pea Soup 

1 cup split peas Cook the peas until they form a smooth purée. 
1 tablespoonful bacon fat Just before serving, add salt, bacon fat and crispy 
Diced bacon (crisp) fried bacon. 

Salt 

(18) Rye or Rice Cookies 

1 cup rye or rice flour Mix dry ingredients. Add syrup, oil and water. 
4 cup light molasses (or syrup) Drop on a greased cookie sheet and bake at 325° 
3 tablespoonfuls Wesson oil for fifteen minutes. 

% teaspoon salt 

4 teaspoonful soda 

13 teaspoonfuls baking powder 

1 tablespoonful sugar 

Water to make a stiff dough 

(19) Fruit Cornstarch Pudding 

14 cups fruit pulp Cook for 4 hour in the top part of a double 
14 cups water boiler, 


2 teaspoonfuls sugar 
5 level teaspoonfuls cornstarch 
(20) Tapioca With Apricots 


6 halves apricots, puréed Cook the liquid and tapioca in a double boiler 


2 teaspoonfuls sugar until tapioca is clear. Add apricots and blend 
1 tablespoonful dry tapioca well. Serve warm with apricot juice. 

4 cup juice and water 

(21) Lima Bean-Potuto Muffins or Bread* 

% cup potato flour Sift dry ingredients together. Melt fat and 
‘ r Ty 3 ‘redie "I > 

4 cup lima bean flour add to water, add slowly to dry ingredi« nts. | Put 
3 teaspoonfuls baking powder in greased muffin tins and bake at 400° FP. for 


teaspoonful salt 20 minutes. Serve hot. Makes 10 small muffins. 


teaspoonfuls sugar 
cup water 
tablespoonfuls shortening 


te oe he 


~ 


t 


(22) Lima Bean-Soya Bean Bread 


Substitute soya bean flour for potato flour in recipe for potato-lima bean bread. 


shortening must only be oil or fat specified 


aye: sed i ecipes for greasing pans or hea . ‘ fous 
Fat used in recip for & Royal or Schilling which contain no egg. 


in the prescribed diet. Baking powder should be 
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(23) Boiled Mayonnaise 


1 teaspoonful sugar Mix sugar, salt, starch and lemon juice. Add 

4 teaspoonful salt water, cook until thick — Remove from stove and 

3 level teaspoonfuls stareht slowly add oil, beating vigorously. 

Juice 1 large lemon 

{ cup boiling water 

+ cup Mazola oil 

+ cup Mazola oi ; Diek,. 
+Use rice flour in Diet 1, cornstarch in Diet 2, and potato flour in Diet 3. 


(24) Purée of Lima Bean Soup 


Wash and soak for a few hours two cups of lima beans. Cook in plenty of water salted 


to taste. When beans are well done, put through a sieve. co : J 
Cook small pieces of bacon, crisp. Add enough bacon dripping and crisp fried bacon 
to purée to make palatable. 


(25) Lima Bean-Potato Cake and Cookies* 

6 tablespoonfuls lima bean flour Sift dry ingredients, cream fat and sugar, add 
} cup potato flour dry ingredients and water alternately to creamed 
5 tablespoonfuls shortening mixture. Add flavorings and coloring. Put in 
+ cup water ereased muffin tins and bake in oven at 430° for 
% cup sugar 30 minutes. 

23 teaspoonfuls baking powder 

ae 


ut 

teaspoonful vanilla 

teaspoonful lemon extract 

ew grains salt, few drops yellow 
coloring 


tA b 


ry 


Penoche Frosting 


» 


3 cups brown sugar, } cup water. Boil sugar and water until soft ball is formed when 
tested in cold water. Remove from heat, cool, and beat until creamy. An extra tablespoonful 
of water may be added if necessary for easy spreading. White sugar may be used instead 
of brown and vanilla or lemon flavoring may be added. Chopped fruit may also be added if 
desired. 


(26) Carrot Marmalade 


5 very large carrots. 

4 lemons, squeeze juice and add later, remove all seeds, then grind lemons and carrots 
together. 

10 cups of water, boil all this together for a good half hour, then measure it cup for cup 
of pulp and sugar. 

Boil slowly for an hour or until it jells, as lemons vary some. 


*Fat used in recipes for greasing pans or 


‘ ; . shortening must only be oil or f: specifie 
in the prescribed diet. Baking powder should ’ or fat specified 


be Royal or Schilling which contain no ege. 


CHAPTER XXXTIT 
THE ESCALATOR PROGRAM 


This is probably the oldest method attempted in the treatment of con- 
ditions which might be associated with food idiosynerasy. It is still part of 
the routine study of most cases. A sharply restricted diet, with subsequent 
additions, one food after another, was recommended by Andresen and by 
Van Leeuwen, and is the procedure followed in the trial and elimination 
diets, after,adequate relief has occurred. This building up with successive 
single foods might be likened to a staircase, or better, an escalator. One 
person steps upon the bottom platform. As he is carried upward he is fol- 
lowed by others as successive steps or platforms become available. 

Since there is no way except by trial by which we may determine which 
positive skin reactions are of etiologic significance, the quickest procedure 
consists in avoidance of all positive reactors unless they are altogether too 
numerous. As soon as relief is sufficient so that one may recognize an ex- 
acerbation of symptoms following an allergenic food, the prohibited foods 
may be tried out, one after another. Those which fail to produce symptoms 
may be added permanently. Those which cause symptoms will be eliminated 
until some subsequent time, when they may again be tried. 


Method of addition.—l ood additions must not be too rapid. It is not 
sufficient to try a suspected food once and, in the absence of resultant symp- 
toms, conclude that it is harmless. Symptoms would ensue only in the event 
the patient was highly allergic and his usual clinical response was of the 
acute type. Symptoms may be slow in onset. We have mentioned a woman 
who regularly experiences migraine about 36 hours after eating chocolate. 
Another with migraine and mucous colitis ate green peas on Sunday. She 
was known allergic to peas and had avoided them for four or five months, remain- 
ing practically symptom-free during this interval. She was in the process of 
trying out various foods to broaden her diet. From Sunday until Tuesday she 
felt reasonably well but not quite up to par. On Tuesday she became violently 
nauseated, vomiting material which she positively asserts was some of the 
peas eaten two days previously. At the same time she developed an acute 
mucous colitis. The nausea and colitis persisted for six days. Not having seen 
the regurgitated material I cannot vouch for the authenticity of its identifica- 
tion, but the forty-eight-hour delay in symptoms in the absence of other recog- 
nizable excitants during the interval, is definite. Judging from this case, one 
should wait at least two days between food additions. 

The build-up.—Even two days is not a sufficient interval, since a mild 
allergic may experience symptoms only following a build-up, with repeated in- 
gestion of the same food on successive days. 

Cohen has shown that pollen allergen may continue to circulate, identifi- 
able as such in the blood for upwards of 48 hours. If increments are added 
at 24-hour intervals cumulative effect may be anticipated. This may be 
the manner in which the food build-up at last eventuates in symptomatic ex- 
plosion. At times one must eat the suspected food each day for a week before 
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developing a breakdown in the allergic equilibrium. Less frequently two 
weeks will elapse. In one egg case one month was required before tempo- 
rarily acquired tolerance was exceeded. 

The build-up is a diffieult type of reaction to study clinically, since the 
objective methods of study often fail to reveal evidence of sensitization, but 
I suspect that actually it plays a part in a surprisingly large percentage of 
patients with chronie food allergy. 

It would be a very slow procedure if one were forced to wait an entire 
month between successive food additions. The majority will react in a 
shorter interval. One week is usually a safe interval between food additions. 
During the week the patient should eat the food under study at least once 
each day. In other words, he should intentionally overload the allergic bal- 
ance. Even one week intervals make this a rather slow process. With the 
average case I customarily advise the patient to try successive foods for four- 
day periods. If at the end of four days the food under consideration has not 
caused a reappearance of symptoms, the food may be added permanently and 
taken when desired, while the next food is being tried out during the sue- 
ceeding four days. This is as short an interval as I have found safe. Even 
so, occasionally one finds confusion in interpretation of the response, due to the 
fact that the patient may have tried two low-grade allergens in succession. 

This difficulty may be avoided in a measure by having the patient con- 
tinue with his food diary during the period so that the physician can study 
an accurate record of what has been eaten on successive days. It may be 
that two or even three successive foods may have played a part in the final 
explosion. In this case they must all be tested individually later on, the time 
interval being lengthened in each case. At the same time it will usually be 
found that a number of foods may be successfully added at four-day intervals, 
so that the patient has the pleasure of more rapidly enlarging his diet. Later, 
after the diet has been made moré generous in this way, the two or three 
foods concerning which there is still uncertainty may be tried, with longer 
periods for each food. 

Duration of reaction._—Assuming that a series of added foods causes no 
return of symptoms, that is, that they are nonallergenic, foods may be added 
at four-day intervals provided the patient is keeping a food diary so that in 
the event of symptoms the sequence can be carefully analyzed. If symptoms 
do ensue, what must be the interval before further foods may be tried? Ob- 
viously, one must await complete disappearance of symptoms. How long may 
symptoms persist following the eating of an allergenic food? They may last 
for but a few hours, rarely longer than three or four days, but often enough 
a single ingestion of allergenic food may set off a train of symptoms which 
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CHAPTER XXXIV 
THE TREATMENT OF FOOD ALLERGY 


It is obvious from the foregoing that the treatment of food allergy com 
mences and advances pari passu with the continuation studies just deseribed. 
The trial diet, elimination diet and food addition program all present aspects 
of one phase of treatment, that of food avoidanee. 

Other phases which will require consideration include specific hepoeena® 
tization, so-called nonspecific protein therapy, other forms of nonspecific 
therapy based upon allergic concepts, nonallergic therapy, and symptomatic 
treatment. In nonallergic and symptomatic therapy much depends upon the 
clinical manifestation. This portion of treatment would be quite different in food 
asthma from that in migraine or gastrointestinal allergy. The present chapter 
is devoted rather to the general treatment of allergy to foods, irrespective of 
the manifestation of the moment. 

The specific or semispecific treatment of food allergy as well as other forms 
of clinical allergy has been based in great measure upon phenomena observed 
in experimental anaphylaxis. The rationale of the procedure will be more 
easily followed if we classify them in terms of the earlier experimental in- 
vestigations. 

Antianaphylaxis.—Desensitization Otto, and Rosenau and Anderson, 
later Gay and Southard, observed that if a sensitized animal is reinjeeted with 
enough antigen to cause shock but not death, subsequent reinjections, for a 
time at least, fail to cause reaction. The animal appears to be in a refractory 
state. 

Besredka and Steinhardt (1911) later studied this phenomenon, to which 
they applied the term antianaphylaxis. They produced the antianaphylactic 
state in guinea pigs by several specific procedures: (1) intracerebral injection 
of antigen (horse serum, %4th ce.) before expiration of the incubation period ; 
(2) intracerebral injection of less than the fatal dose (4% oth to 450th ce.) after 
twelve days; (3) intraperitoneal injection of 5 ec. after the incubation period ; 
(4) rectal injection; (5) the administration of shocking doses with the animal 
deeply nareotized with ether or alcohol. 

Besredka first attempted the method of desensitization in clinical use today, 
that of repeated small doses. The work of Weil and others indieated that pro- 
duction of the antianaphylactie state depended on saturation of tissue antibodies 
with antigen. Obviously, the more complete the saturation of these s sessile anti- 
bodies, the more complete will be the desensitization. The larger the desensi- 
tizing dose, short of a fatal dose, the better will be the results. If for any 
reason these large subfatal doses are not applicable, repeated small doses 
should theoretically gradually saturate the tissue antibodies. Subsequent ex- 
posure to large toxic or even fatal doses should cause little reaction. 

Antisensitization.—Antianaphylaxis or desensitization is to be distinguished 
from antisensitization or the prevention of the original development of the 
allergic state. Tuft has summarized examples of antisensitization. A large dose 
of dog serum injected into a guinea pig with or prior to the first or sensitizing 
dose of horse serum prevents active sensitization to the latter. Splenectomy, 
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thyroidectomy, blockade of the reticulo-endothelial system by particulate 
matter such as India ink, certain infections, as with trypanosomes or tubereu- 
losis, cachexia and vitamin starvation may prevent successful production of 
the anaphylactic state in animals. Here we are dealing with conditions which 
exist prior to the attempt to produce allergy with the initial exposure, rather 
than the removal of the allergic state subsequent to its development or during 
the course of its development, after the initial exposure. The former is termed 
antisensitization, the latter desensitization or antianaphylaxis. 

Seegal has listed seven factors which particularly influence the development 
of the anaphylactic state: (1) The species of animal involved; (2) its race; 
(3) the age of the animal; (4) the diet available; (5) the endocrine function; 
(6) infection; (7) temperature. Larger amounts of antigen are required to 
sensitize the dog or rabbit than the guinea pig. The mouse and pigeon are 
resistant to shock while the rat can be sensitized only when on a deficient diet. 
Sensitization of monkeys is difficult, and has only recently been accomplished 
by Caulfeild. Fortunately man is another animal difficult to sensitize experi- 
mentally. Even within species there is great variation in susceptibility to sensi- 
tization. French and German guinea pigs are more resistant than American. 
While Brazilian pigs are resistant, those from the Argentine are as easily sensi- 
tized as those on the Eastern Seaboard of the United States. Seegal has found 
one family of rats which he could sensitize even though on a normal diet. All 
other rats studied could be sensitized only when on a deficient diet of bread 
and water. 

Age plays an especially important part in guinea pigs. Very young and 
very old pigs are sensitized with difficulty. 

Diet plays its part. Deficiency in greens renders rabbits and guinea pigs 
more susceptible. The same occurs with pigeons on a diet of polished rice. 
Vitamin B deficiency has been found to promote a tendency toward sensitization 
in rats. ‘‘Although it seems established that diet influences the susceptibility 
of animals to anaphylactie shock, the specific deficiency in the diet which is re- 
sponsible for this effect needs to be investigated further.’ 

Thyroidectomized guinea pigs are less susceptible to active sensitization 
although they may be passively sensitized. Adrenalectomized rats are readily 
sensitized and readily thrown into anaphylactic shock. Partially adrenalec- 
tomized guinea pigs are shocked by smaller doses of antigen. 

Tuberculous guinea pigs have been found to be more readily sensitized 
to egg white and timothy pollen than pigs free from infection. 

Guinea pigs kept at room temperature are easily sensitized to sheep serum. 
If kept at a temperature of 6° C. they cannot be sensitized. 

A temporary state of anaphylaxis may be produced prior to complete de- 
velopment of the anaphylactic state. Theobald Smith (1904) found that guinea 
pigs which had received larger doses of serum survived the second or shocking 
dose more frequently than those which received smaller sensitizing doses. This 
has since been fully confirmed, that a large sensitizing « 
required for the development of the allergie state. 
(1906) found the average incubation period in 
At the end of twelve days they were allergie. 
days before the end of this interval and twelve days were allowed to elapse from 
this second injection, a third or shocking injection found the animals nonrespon- 
sive. <A longer period than another twelve days had to 
became responsive. 
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layed (a) by large original doses, (b) by repeated doses prior to completion 
of sensitization. It should be pointed out, however, that even when the animal 
appears to be in antianaphylaxis, especially when a second dose has been given 
a short time prior to the complete establishment of sensitization, the animal will 
still react, with shock, even death, provided the shocking dose is increased to 
many times that which normally produces death. Weil has spoken of this as 
masked anaphylaxis. 


Clinical Application 


Antisensitization.—In clinical allergy the subject is seen after the develop- 
ment of sensitization and we are not in a position to attempt proceedures that 
would fall in the category of antisensitization. However, it seems to the 
writer within the realm of probability that many of the processes which nature 
employs in the prevention of sensitization may be found to be correlated with 
the experimental observations on antisensitization. We have mentioned that 
simultaneous sensitizing injections of horse and dog serum in differing dosages 
result in protection against sensitization with the lesser antigen. Some 
similar phenomenon may explain why we do not become universally allergic 
to all allergens; why with apparently similar exposure to wheat, egg and milk 
some will become allergic to one but not to another. This phenomenon of 
protection against multiple simultaneous sensitization has its analogy in in- 
fectious diseases, especially those of childhood, where the existence of one 
active disease appears to temporarily preclude the development of another. The 
possible rarity of multiple simultaneous sensitization is not to be confused 
with the obvious frequency of multiple successive sensitizations. By the same 
token we must realize that specific desensitization against one antigen does not 
desensitize against others. If a guinea pig sensitized to horse serum and egg 
white is shocked with a sublethal dose of horse serum, he will become anti- 
anaphylactic to the latter but will still react with shock to a shocking dose of 
egg white. The amount of reinjected egg white must, it is true, be slightly 
larger than that which would otherwise have shocked the animal, but the dif- 
ference in dosage is not great. 

Antisensitization may eventually be found to play a part in the observed 
fact that minor allergics do not become sensitized to the substances to which 
they are chronically exposed. If an animal is given a sensitizing dose of foreign 
protein and is reinjected frequently thereafter, at intervals shorter than the 
twelve days required for completion of sensitization, the animal will not re- 
spond with evidence of anaphylaxis, at least until some time after the injec- 
tions have been discontinued. This applies in the guinea pig, not so in the 
rabbit, in which animal the Arthus phenomenon becomes apparent. 

Constitutional states such as cachexia, vitamin deficiency, endocrine 
disturbance or systemic infections, conditions discussed above under ant- 
sensitization, may possibly play a part in the predisposition of an individual 
to become allergic. The factor of race was discussed in the introductory chapter. 
There is evidence that some races resist the development of sensitization more 
than others. This is seen in different species of animals and even among mem- 
bers of the same species. Sulzberger and Simon reported differences in the 
ease of sensitization of Boston and New York guinea pigs to arsenical prepara- 
tions. Victor Vaughan (1913) remarked on the facet that French guinea pigs 
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There is not much that we can do today in a therapeutic way in the applica: 
tion of antisensitization. The need for further knowledge in this field is obvious. 
First, it involves the prevention of development of the allergic state in in- 
dividuals who are known to be predisposed by heredity. Second, it involves ap- 
propriate treatment of the individual who has become sensitized to a certaim 
allergen, with a view to preventing the development of new sensitizations. This 
is a fundamental program of utmost importance, the solution of which has not 
yet been reached. Adequate accomplishment in this field must await a truer 
understanding of the basic mechanism of allergy and recognition of new experl- 
mental phenomena which can be applied to the desired end. At present we can 
apply only the most general principles of antisensitization. 


Desensitization.—Specific desensitization has been employed in food allergy 
as well as in other forms, particularly inhalant allergy and serum sensitization. 
It has been decidedly less effective in the first. In this connection a phrase 
employed in clinical allergy, based upon the Ehrlich side chain theory, is very 
frequently misused. This is the term antibody exhaustion. Desensitization with 
repeated small but increasing amounts of antigen in accordance with the 
Besredka technic does not produce antibody exhaustion. This has been shown 
experimentally and is easily observed clinically where prolonged desensitiza- 
tion does not cause disappearance of reagin. When protection is adequate as 
indicated by relief of symptoms, the reaginie antibody can be shown by passive 
transfer to be present in the blood in large quantities. Here we are not dealing 
with antibody exhaustion. The explanation may be the formation of the ** block- 
ing antibody’’ which results from treatment and is believed to unite with the 
antigen, thus preventing the union of antigen and reagin. Treatment may 
actually increase the reagin and thereby actually increase the sensitivity of the 
patient, but the blocking antibody, if sufficient in amount, will serve to protect 
the cells and thereby prevent the development of symptoms. If this theory is 
correct, specific treatment has its value as an immunizing process. Loveless 
finds that there is at least a crude relationship between the ‘* blocking antibody ’”’ 
titer and the clinical protection of the patient. 

Hypodermic medication.—It was but natural with the evidence accumu- 
lated in experimental anaphylaxis and the good results from parenteral medieca- 
tion in pollen allergy, that hypodermic food desensitization should be attempted. 
It is surprising that none of the investigators who have attempted hypodermic 
desensitization in food allergy have reported consistently favorable results. 
Karly investigators in this field were Cooke (1922), Campbell (1926), Racke- 
mann (1928). The method is rarely used. When it is employed the initial 
dose should be very small and may be determined in a manner similar to that 
employed in desensitization with inhalant allergens. Seratech or endermal tests 
are first made with serial dilutions of the food extract, each successive dilution 
being ten times greater than the former. The endermal dilution which just 
fails to react is employed for the beginning of desensitization. If scratch tests 
were done, the first desensitization solution is 100 times more dilute than the 
scratch solution which just fails to produce a_ reaction. Injections are 
given at least twice weekly, with eradually inereasing eoneentration as in 
preseasonal pollen desensitization, until a concentration is reached at which the 
patient finds he can ingest the offending food without resulting symptoms or 
at which tolerance fails and the injections cause an inerease in symptoms. In 
the latter case the dose is reduced somewhat to where it no longer 


causes symp- 
toms and is thereafter maintained at that level. 
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Fig. 68.—Cocibal hyposenitization. A long term daily summary of response to BUbeuLAnS- 
ous small dosage food hyposensitization using the principles of coseasonal pollen therapy. Dur- 
ing August, wheat and peaches were eaten and allergic symptoms (asthma and rhinitis) Nee 
pronounced. Wheat hyposensitization was commenced. In September, although more Sm 
was eaten, symptoms were less pronounced. September 18, wheat was eliminated from t ee : 
and peaches were substituted. Symptoms became more pronounced. W ith peach ek pk nsitiza 
tion the subject was relieved, early in October, even though he continued to eat peaches. - 

October 3, wheat was again added, approximately one month after wheat Sh Be decane y 
tion had been discontinued. Symptoms returned at once. Wheat injections were Spe mecnnny pe 
with rapid symptom improvement. Low dosage 0,3, “e.¢. of 1:10,000 dilution ) was Bere a - 
quate, even though the amount of wheat eaten was steadily increased. With disconUnuance se 
treatment, November 7, symptoms returned, again to be relieved when wheat injections were 
recommenced. 

December 1, with wheat still in the diet, rye was added, Symptoms became AO alder pe 
December 18 rye was discontinued, with rapid relief. Wheat ingestion and wheat pennies pe? 
tion were continued. The subject then started a period of two months: with hy os rig re é 
to wheat and rye, at the end of which (February 20) he again added rye to the die piety F 
toms did not recur. From March 12 to the end of the study he ate wheat mete igo Sascar 
nately, continuing with hyposensitization to these two foods and remaining Ppp otal 
symptoms. In this chart exacerbations are readily traced to their causes and sym} ‘ 
improvement in the second half of the study is readily seen. , son 

Numbered episodes (November-January) are explained as follows. eae ate high a 
previous evening; 2, ate tomatoes and drank coffee the previous day; 3, en ate ogre ; ten 
barber shop; 4, peaches the preceding day; 5, coffee and chocolate the preceding day. N J 
was allergic to all of these. 
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Endermal desensitization has also been attempted, likewise with no very 
satisfactory results and with an observed greater tendency toward constitutional 
reactions. 

MeLarand, in my clinie, has recently obtained promising results from 
small dosage hypodermic hyposensitization to foods, on a basis similar to 
that followed in small dosage coseasonal pollen therapy. Injections are given 
twice weekly for an indefinite period as long as the patient continues to eat the 
‘allergenic food. No attempt is made to increase the concentration over that 
first selected and described above (see Fig. 68). 

Parenteral food desensitization is not generally recommended at present 
except in those cases in which the food element causes symptoms from inhalation. 
This applies, for example, with bakers and housewives who develop asthma 
following inhalation of flour dust. Here the results are often as satisfactory 
as in other forms of inhalant allergy. We have also obtained quite satisfactory 
results in some eases of dermatitis associated with allergy to the cereal grains, 
chiefly persons who handle the various flours, and who on account of occupation 
cannot completely avoid them. These have been eases of atopic eczema, present- 
ing the picture of neurodermatitis, but I have also seen distinct improvement 
in cases of apparent contact dermatitis, with exudation, due to contact with 
cereal allergens. However, it should be borne in mind that even though the 
picture is that of contact dermatitis, reagin to the etiologic agent was demon- 
strated in the patient’s blood. 

Oral desensitization._Here, the procedure consists in starting with ex- 
tremely minute quantities of the offending allergen by mouth and gradually 
increasing the quantity. One may look upon this as comparable to Besredka’s 
fractional desensitization with gradual saturation of fixed tissue antibody. 
Or one may look upon it as comparable to the therapeutic procedure in 
physical allergy, acclimatization of the tissues to increasing quantities of the 
deleterious environmental agent. 

The possibility of oral desensitization was demonstrated early in experi- 
mental anaphylaxis by Wells who found that guinea pigs bred from mothers 
fed on oats became allergic to oats if this food was eliminated from their diet. 
If they were fed oats they ceased to show evidence of sensitization. This ob- 
servation demonstrated (1) sensitization acquired in utero and (2) desensitiza- 
tion following long continued exposure, even by mouth, comparable to the 
antianaphylaxis observed by Otto following repeated injections of horse serum. 

Schofield (1908) first reported suecessful treatment of egg allergy after 
oral administration of minute amounts. Schloss (1912) similarly relieved symp- 
toms from egg sensitization by feeding increasing doses of ovomucoid. Talbot 
(1914), Walker (1917), Park (1920) and Stuart and Farnham (1926) reported 
similar results. 

Minklestein (1905) proposed treatment of milk idiosynerasy in nurslings 
by the administration of two or three drops of milk daily, with subsequent in- 
Semele apt o re ere ance aeoals from oral milk desensitization. 

Ss us allergy by La Roche, Richet and Saint Girons 
(1919). 

The results of oral desensitization, like those following parenteral treat- 
ment, have not been startlingly good. Even when success is achieved, a long 
time is required (from three to eight months in Sehofield’s and Sehloss’ cases). 
Keston, Waters and Hopkins have revived interest in oral desensitization to 
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those foods the avoidance of which is difficult or complicated. They have out- 
lined a program for treatment of sensitization to egg, wheat, milk, chocolate, 
tomato and orange. 


The patient is started with an extremely small amount of the antigen, and 
every four days the quantity is increased in a regularly prescribed schedule. 
Black has reported very good results with this method. He has modified the 
original method slightly, and states that approximately three of four wheat- 
sensitive patients have been able to go back to the normal use of wheat. 

Overdosage may occur with this method as it does with parenteral therapy. 
If the patient’s symptoms recur, the use of the schedule should be stopped for 
five or six days. If symptoms clear up, it may be assumed that the dosage was 
being increased too rapidly and the patient drops back twelve to sixteen days 
on the schedule. If stopping the schedule does not bring about the subsidence 
of symptoms, it may be assumed that they are not due to overdosage, and 
another explanation should be sought. 


METHOD OF DESENSITIZATION TO WHEAT 


Use uncooked wheat flour. Add a small amount of water to the flour to wet it and 
avoid lumps. Stir into the water thoroughly. Discard all but enough to insure you having 
four teaspoonfuls. Put this into the refrigerator and use a teaspoonful once a day for 
four days. It may be taken at any time of day and with other food if desired. Place a 
check mark opposite the proper dilution each time a dose is taken to avoid mistakes in 
dosage. 

Mix % teaspoon flour with 1 quart water 

Mix 1 teaspoon flour with 14% quarts water 
Mix 1 teaspoon flour with 1 quart water 

Mix 1 teaspoon flour with 8 cups water 

Mix 1 teaspoon flour with 1 pint water 

Mix 1 teaspoon flour with 144 cups water 
Mix 1 teaspoon flour with 1 cup water 

Mix 1 teaspoon flour with *4 cup water 

Mix 1 teaspoon flour with % cup water 

Mix 1% teaspoon flour with 3° tablespoons water 
Mix 1 teaspoon flour with 4 cup water 

Mix 1 teaspoon flour with 3 tablespoons water 
Mix 1 teaspoon flour with 2 tablespoons water 
Mix 2 teaspoons flour with 3 tablespoons water 
Mix 3 teaspoons flour with 3 tablespoons water 
Mix 4 teaspoons flour with 3 tablespoons water 
Mix 6 teaspoons flour with 3 tablespoons water 
Mix 6 teaspoons flour with 6 teaspoons water 
Jat 144 slice of bread daily for 2 days 

Eat % slice of bread daily for 2 days 

Eat % slice of bread daily for 2 days 

Eat 1 slice of bread daily for 2 days 

Fat 11% slices of bread daily for 2 days 

Fat 2 slices of bread daily for 2 days 

After this eat some wheat product daily. 


METHOD OF DESENSITIZATION TO MILK 
Add the prescribed amount of milk to the water and stir thoroughly. Discard all but 
enough to insure you having four teaspoonfuls, Put this into the refrigerator and use one 
teaspoonful once a day for four days. It may be taken at any time of day and with other 
food if desired, Place a cheek mark opposite the proper line each time a dose is taken to 


avoid mistakes in dosage. 


Mix 1 teaspoon milk with 1 quart water 


Mix 1 tablespoon milk with 2 quarts water 
Mix 1 teaspoon milk with 1 pint water 
Mix 1 tablespoon milk with 1 quart water 
Mix 1 teaspoon milk with 1 cup water 
Mix 1 tablespoon milk with 1 pint water 
Mix 1 teaspoon milk with % cup water 


Mix 1 tablespoon milk with 1 cup water 
Mix 1 teaspoon milk with 4 cup water 
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Mix 1 tablespoon milk with % cup water 

Mix 1 teaspoon milk with 2 tablespoons water 

Mix 1 tablespoon milk with % cup water 

Mix 1 teaspoon milk with 1 tablespoon water 

Mix 1 tablespoon milk with 2 tablespoons water 

Mix 2 teaspoons milk with 1 tablespoon water 

Take 1 teaspoon milk - 

Take 14% teaspoons milk 

Take 2 teaspoons milk 

Take 3 teaspoons milk 

Take 4 teaspoons milk 

Take 2 tablespoons milk 

Take 3 tablespoons milk 

Take 4% cup milk 

Take 14 cup milk 

Take 4% cup milk 

Take 24 cup milk 

Take 1 cup milk 

Take a little more each day until two cups are 
being taken daily. 


METHOD OF DESENSITIZATION TO EGG 


Beat an egg sufficiently to mix white and yolk and add the prescribed amount of egg 
to the specified amount of water. Stir thoroughly. Discard all but enough to insure you 
having four teaspoonfuls. Put this into the refrigerator and use one teaspoonful once a day 
for four days. It may be taken at any time of day and with other food if desired. Place 
a check mark opposite the proper line each time a dose is taken to avoid mistakes in dosage. 


Mix \% teaspoon egg with 8 quarts water 
Mix 4 teaspoon egg with 6 quarts water 
Mix 4 teaspoon egg with 4 quarts water 
Mix 4 teaspoon egg with 3 quarts water 
Mix ™% teaspoon egg with 2 quarts water 
Mix % teaspoon egg with 3 pints water 
Mix % teaspoon egg with 2 quarts water 
Mix % teaspoon egg with 3 pints water 
Mix | teaspoon egg with 2 quarts water 
Mix 1 teaspoon egg with 3 pints water 
Mix 1 teaspoon egg with 1 quart water 
Mix 2 teaspoons egg with 3 pints water 


Mix 1 teaspoon egg with 1 pint water 

Mix 2 teaspoons egg with 114 pints water 
Mix 1 teaspoon egg with 1 cup water 

Mix 2 teaspoons egg with 1144 cups water 
Mix 1 teaspoon egg with % cup water 

Mix 2 teaspoons egg with % cup water 

Mix 1 teaspoon egg with ™% cup water 

Mix 1 teaspoon egg with 3 tablespoons water 
Mix 1 teaspoon egg with 2 tablespoons water 
Mix 2 teaspoons egg with 3 tablespoons water 
Mix 1 teaspoon egg with 1 tablespoon water 
Mix 4 teaspoons egg with 8 tablespoons water 
Mix 2 teaspoons egg with 1 tablespoon water 
Take 1 teaspoon of egg 

Take 1144 teaspoons of egg 

Take 2 teaspoons of egg 
Take 3 teaspoons of egg 
Take 4 teaspoons of egg 
Take 1% egg 

Take , egg 

Dake a whole egg 





After this eat at least one egg every few days. 


Specific peptone therapy—Skeptophylaxis.—It became apparent that 
peptone as a nonspecific desensitizing agent was generally unsuccessful. Further- 
more the rationale of the procedure ceased to exist when it was shown that 
Biedl and Kraus’ original theory of the interrelationship between neptond sh oe 
and anaphylactic shock was incorrect. More recent investigations of oral nea Se 
treatment in food allergy have been predicated upon a different premise : sup 
posed specificity of the procedure. ores 
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Auld, and Vallery-Radot and Blamoutier used combined peptones derived 
from various foods of animal and vegetable origin. This was also recommended 
by La Roche, Richet and Saint Girons who employed mixed peptones from 
meat, milk and fish. 

Luithlen appears to have first stressed the idea of specificity in peptone 
desensitization. After his death Urbach continued the investigation. Accord- 
ing to the latter skeptophylaxis is a form of antianaphylaxis attained by the 
administration of the allergen in minimal amounts 45 to 60 minutes prior to 
each meal. The procedure as developed by Luithlen and Urbach is basically 
similar to the earlier French method of feeding small quantities of the food 
prior to the regular meal, with the idea that temporary partial desensitization 
would occur and that the patient could then eat the food at meal time with 
impunity. 

Urbach designated his specific peptone, propeptan. Peptones were made 
from 28 different foods, ‘‘taking great care to preserve the specificity of the 
peptone by not going too far with whatever chemical process was used in break- 
ing down the protein.’’ According to the theory we are dealing with a sub- 
stanee which is still antigenic but less highly so than the original source ma- 
terial, a substance which may be taken 45 minutes prior to the ingestion of 
the original material, and which will produce a temporary state of anti- 
anaphylaxis. 

Urbach then preseribed a diet containing only foods for whieh pro- 
peptans are available. These are administered in tablet form prior to the 
ingestion of each particular food. Since according to the author they are 
active only on an empty stomach, meals are spaced four hours apart. If on 
this diet with propeptan treatment the patient is relieved after three days 
then one after another of the propeptans are omitted on successive days. 
When symptoms return they may be attributed to the last propeptan omission 
and that food is considered allergenic. In this way the various allergenic foods 
are determined. Following the preliminary study the patient is again placed on 
the full meal of 28 foods. Now, only those propeptans are to be taken the 
omission of which was followed by symptoms. The patient stays on this pro- 
eram which includes the allergenic foods and their propeptans, for from 14 
to 30 days, after which desensitization is said to be complete. Thereafter, pro- 
peptans may be omitted but the foods are continued. 

Obviously, the success of this procedure depends upon the correctness of 
the theory. Can a protein be partially digested toward the peptone stage and 
remain partially antigenic? Will such a modified antigen protect against eX- 
posure to the unaltered allergen 45 minutes later? Will repeated administra- 
tion of this altered allergen synchronously with repeated contact with the whole 
allergen permanently desensitize an individual within thirty days or within any 
length of time? 

Although Urbach in his early investigations reported the disappearance 
of a positive skin reaction 45 minutes after propeptan ingestion, he later stated 
that the disappearance of a positive cutaneous response was not necessary for 
good results. Both Rowe and Vaughan found that in the cases studied the skin 
reaction did not become negative following propeptan therapy. Ot course this 
does not mitigate against possible value of the method sinee the same situation 
holds in pollen allergy, in whieh one may be entirely adequately relieved even 
though the skin reaction is still st rongly positive. 
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The writer undertook propeptan therapy in a small series of food allergies, 
following the procedure outlined by Urbach but was unable to demonstrate 
definite benefit. Rowe in a much larger series reached the same conclusion. 
Bray reached similar conclusions. Cleveland White failed to observe benetit 
in cases with aeneiform dermatitis. It should be noted, however, that Urbach’s 
conclusions were reached chiefly from the treatment of food dermatoses, pre- 
sumably atopie eczema. So far as I know no one in this country has undertaken 
a comprehensive study of the effect of propeptan in this particular type of 
food allergy. 

Conflicting conclusions.—Summarizing the discussion of peptone therapy, 
we may say that in general good results have been reported by responsible 
observers on the European Continent but that the great majority of those 
in North America have failed to achieve similar success. One is inclined to 
conclude that one group must be right and the other wrong. This may be so. 
Certain it is that in the esoteric cult of students of anaphylaxis and allergy 
many false hopes have been raised, usually based upon the clinical application 
of some theory which is later shown fallacious. We have seen this in the dis- 
cussion of peptone shock. Another outstanding example is the earliest specific 
remedy, pollantin, introduced by Dunbar on the false premise that hay fever 
is caused by a toxin secreted by the pollen. Nevertheless pollantin was en- 
thusiastically received and widely used. 





We must recognize another possible explanation. Just as guinea pigs 
vary in susceptibility to sensitization, the French, German and Brazilian animals 
being distinctly less susceptible than those from the Argentine and the eastern 
United States, so also as we have observed, there is a variation in racial sus- 
ceptibility among human beings. It is not impossible that a therapeutic proce- 
dure which would be efficacious with one group in one part of the world would 
be unsuccessful with a group elsewhere. 

Nevertheless I feel that we are on safe ground in saying that peptone 
therapy, specific or nonspecific, is not the solution to food allergy, anywhere. 

Rectal desensitization—In the discussion of antianaphylaxis we stated 
that Besredka accomplished this by rectal instillation of the antigen. In the 
preceding section we have raised three questions concerning the accuracy 
of Urbach’s theory. The first was concerned with the continued allergenic 
activity of the changed allergen. The rectal administration of the unchanged 
allergen would obviate this question. The others would remain still to be 
answered. Another question would arise. Although inarticulate animals ean 
be protected against fatal anaphylactie shock following the rectal administration 
of the antigen, would human beines with various symptoms such as the pain of 
migraine or colitis be able to receive the allergen through this route without exag- 
geration of their symptoms? 

This is a possible therapeutic procedure which might merit attent ion. I 
know of only one instance in which it has been applied in food allergy. Vietor 
C. Vaughan, Jr. (1913), soon after the publication of Besredka’s investigations, 
relieved a woman with gastrointestinal allergy due to chicken by means of daily 
rectal instillations of chicken broth following cleansing enemas. 


This study has 
not previously been reported. 


Smyth and Stallings have shown by passive transfer studies that eee white 
may be absorbed from the colon of normal infants. Infants aged 3 to 7 days 


were passively sensitized endermally with serum from an egg white allergie. 
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The test solution, 15 ee. of ege white in 300 ce. of distilled water, Seitz filtered, 
was instilled into the rectum in 2 to 3 ec. doses at two or three minute intervals 
until a total of 20 cc. was given. Positive reactions appeared at the passively 
sensitized skin sites within twenty to sixty minutes, indicating absorption of the 
antigen through the colonic mucosa and its transportation through the blood 


to the sensitized areas. 
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Fig. 69.—The interaction of multipl etiologic factor rey ab poctres ; ray 
to inhalant hyposensitization only, or to dietary ré strictions, oO mf ane : Anite 
ubstance many do not do well until two or mors Gh Spee a c 4d. not clear ul until 
This child’s dermatitis improved with the avoidance of CBB my ' Ee a 1s desensitize 
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Denaturization of foods.—Attempts to change the antigenic activity of a 
food such as milk by treatment at high temperatures, desiccation, etc., does not 
fall in the category of desensitization. This will therefore be discussed under 
the individual foods. 

Other therapeutic procedures.—Nonspecific protein therapy such as auto- 
hemotherapy; nonspecific therapy based upon allergic concepts, such as the 
use of calcium, ephedrin, adrenalin, ete.; nonallergie therapy, which includes 
general dietary procedures, vitamins, measures designed to promote digestion 
or elimination and to improve the general health; and symptomatic treat- 
ment are all very much the same in food allergy and the other allergie mani- 
festations and will be discussed elsewhere. 


Summary 


The most successful therapeutic program in food allergy consists in (a) 
searching for and finding the offending allergens, (b) their elimination from 
the diet, (c) the providing of an adequate dietary program with substitute foods, 
(d) food additions as rapidly as the patient’s tolerance will permit. When 
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avoidance is impossible, desensitization either orally or parenterally may be at- 
tempted although this method is usually not as successful. There is evidence 
that the natural tendency is toward loss of sensitization provided the tissue 
response is not repeatedly restimulated by recurrent exposure to the allergen. 
After sensitization has been lost, following avoidance, the patient often finds 
that he can again eat the offending food in moderation. The period of avoid- 
ance varies from a few months to many years. The writer found in a series 
of migraine cases that the average period was four and one half years. Some 
persons appear to retain their sensitization for an indefinite period (at least 12 
years in my experience). 

One, mildly sensitized, can often tolerate the food in small quantities 
or when taken at infrequent intervals. Thus a wheat allergic may tolerate 
bread once or twice weekly but not daily, or once daily but not at each meal. 
It follows that, when tolerance has been re-established by avoidance, and the 





Fig. 71.—The importance of differential diagnosis. Eczema of , the nipple sear a 
closely resembling Paget's disease. The lesion cleared up entirely with Seetoed hg rignous. 
It is as important for the allergist not to overlook Paget’s disease as it is for others to realize 
the possibility of an allergic etiology. 


food is again being eaten, it should be taken in decided moderation. Otherwise, 
active sensitization may recur. This does not apply during the escalator pro- 
gram, where larger quantities are intentionally prescribed, to determine definitely 
the presence or absence of sensitization. 

Not all positively reacting foods cause trouble. In our experience on an 
average about half are found to be truly allergenic and productive of symp- 
toms. . 

In America, allergic diagnosis and treatment are based primarily on the con- 
ception of specificity. The primary search is for the specific excitant. In pane 
less attention is paid to this, more to nonspecific therapy and the improving 
As Richet has suggested to the writer, im 


of the patient’s general health. ha é ears 
ant while in France interest 1s primaruys 


America we pay attention to the exeit 
in the terrain. 


PART VI 
FOOD ALLERGENS 


What’s one man’s poison, signor, 
Is another’s meat or drink. 


—BEAUMONT AND FLETCHER. 


Love’s Cure 
Act III, Scene 2 


CHAPTER XXXV 
FOOD ALLERGENS AND THEIR AVOIDANCE 


Experience has shown that almost any food may be potentially allergenic. 
The major allergic becomes sensitized to the commoner foods. Both major 
and minor allergies may become atopic to oceasional, even rare food substances. 
The nature of the food appears to play some part since with presumably equal 
or comparable degrees or periods of exposure there are undoubtedly certain 
foods which are more likely to cause symptoms than others. Foods eaten rarely 
in one country may be used as substitutes for commoner foods to which the in- 
dividual has become sensitized. There is no assurance that he will not later 
become allergic to the substitute foods. As a matter of fact, some of the evidence 
suggests that one is especially likely to become sensitized following exposure 
to a new or strange potential allergen to which the body has not yet become 
adjusted or ‘‘acclimatized.’’ Nevertheless, until such secondary sensitization 
does occur, it is a logical procedure to recommend previously unused or little 
used foods as substitutes. 

Since it seems desirable that the student of food allergy be versed in the 
biologic characteristics of the various foods and _ their interrelationships, the 
order of presentation will be botanieal. 

Foods which are occasionally used may be derived from surprisingly low 
forms of plant life. Probably the lowest is from the algae. As far as human 
food is coneerned, this is limited almost entirely to the seaweeds. The fungi 
contribute mushrooms and kindred edible plants. I'ungi constitute an edible 
portion of several varieties of cheeses. Yeasts and fungi are constituents of 
fermented foods and beverages. Yeast may be eaten alone. Bacteria constitute 
an undesired nutritional element much more often than the reverse, although 
the acidophilus bacillus is a desirable ingredient of buttermilk and is at times 
intentionally added to milk, thereby becoming a food element. 

Moss rarely becomes a food exeept in Iceland and Norway where the 
‘Iceland Moss,’’ a mogs-like lichen, is used as a filler, comparable to agar, It 
has very little food value. Fern plants are not used as foods. 

The highest evolutionary plants are the ‘seed plants.’? These spermato- 
phytes include two general groups, the Gymnospermae and the Angiospermae, 
The former ineludes cone-bearing plants such as pines, spruces, firs, cedars. 
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hemloeks and junipers, while the latter include all of the common crop plants. 
Members of the Gymnospermae rarely contribute to our diet, but extracts, espe- 


cially of the oils, are sometimes used medicinally, in beverages, and to impart 
flavor to foods. Thus, the juniper berry is too pungent to be eaten raw but 
it gives a nice flavor to corned beef and is used in Germany for smoking hams. 


It is also employed at times in the flavoring of gin. 


BACTERIA 





Diatoms 


Flagellates 
ALGAE Slime molds 
Animals 
Phycomycetes 
Basidiomycetes 
Mosses Liverworts 
PTERIDOPHYTES 
and 
GYMNOSPERMS 
Lycopodium Cycas Ginkgo 
Ferns 
GYMNOSPERMS 
Pines Juniper 
Cedar 
ANGIOSPERMS 
MONOCOTYLEDONS 
Palms lies 
Grasses 
Orchids 
ANGIOSPERMS 
DICOTYLEDONS 
Rose family Buckwheat family 
Legumes Willow 
Parsley family Oaks 
lms 
Grapes 
Heaths Mustards 
Geranium Morning -glory 
Honeysuckle 
Cactus Snapdragon 
Begonia ‘Potato 
Persimmon Mints 
Milkweeds 
Cucumber 
COMPOSITAE 


Aster, etc. 


Ragweed, Goldenrod, Sunflower, 2 


to the composites. Gymnosperms 
Ve sels 


Fig. 79 Outline of plant evolution from bacteria 
“naked eeds,"” are of lowe! evolutionary development than angiosperms, “seeds in 
‘ monocotyledons. The Compositae are the high 
' of the commoner! example 
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The Angiospermae, the common flowering plants, are again divided into two 
groups, the monocotyledons and dicotyledons. As is true throughout botanical 
classification, the differentiation depends upon differences in manner of repro- 
duction or in the characteristics of the reproductive tissues. The cotyledon is the 
fleshy storage organ in the seed which furnishes nourishment while it is sprout- 
ing, that is until the root has been able to grow sufficiently down into the soil, 
and the first leaves can grow upward enough so that the developing plant can 
take over the manufacture of its own food by photosynthesis and root absorp- 
tion. The cotyledon, therefore, disappears in the growing plant after it has 
served its temporary function. A familar dicotyledonous seed is the peanut 
in which the two symmetrical cotyledons represent the major bulk of the nut. 





Fig. 73.—Dicotyledons. The cowpea illustrates well what is meant by dicotyledons. Two 
storage organs provide sufficient nourishment for the seed to sprout, putting out its roots and 


the two primary leaves. In the monocotyledon, represented by the grain of corn, there is but 
one storage vessel. 


Monocotyledonous plants have but a single storage organ attached to the 
latent plant bud. Corn is a familiar example. The commoner monocotyledonous 


foods include the cereal grains and members of the lily family such as onion 
and asparagus. 


EDIBLE PLANTS 
Algae—Seaweeds 


Agar-agar.—A Japanese seaweed used chiefly in the textile, silk and other industries. 
It is occasionally employed to thicken jams, jellies and ice cream, Medicinally it is em- 
ployed to increase fecal bulk. The writer has observed one patient allergie to iodine who 
was unable to take preparations containing agar, 
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Irish moss.—Also known as carragheen or pearl moss. A small edible seaweed found 
along the coast of the British Isles and eastern shores of the northern United States and 
Canada. In this country it is obtained principally from New Hampshire and Massa- 
chusetts. Carragheen is used in the preparation of blane-mange, occasionally in jellies and 
in the clarifying of malt beverages. Like agar its value lies in its gelatinous property. 
Its nutritive value is negligible. 


Fungi 


Mushroom.—The mushroom is the fruit of a fungus, the mycelium of which remains 
underground. We may look upon it not as the fungus itself but as its fruit. There are . 
at least twelve varieties of edible mushroom. This plant is rather frequently allergenic. 
Since it is often used to flavor sauces, gravies, and soups it sometimes appears unexpectedly 
in the diet. 

Truffle-—The truffle, like the potato, grows beneath ground but has neither a root nor 
upper portion. It grows chiefly in France, also in Germany, Italy, Spain, England, and 
California. It possesses a pleasant, characteristic odor and is located by the farmer, 
beneath the surface of the ground, with the aid of trained hogs and dogs. They are guided 
to the truffle by the scent. Truffles constitute the black substance observed in paté de foie 
gras and are occasionally seen in sausage, especially liver sausage. They may be obtained 
in cans and, like mushrooms, may be used as flavoring, by allergics who are not sensitized 
to them but must avoid certain other flavoring substances. 

Puffballs— These resemble the mushroom in properties and flavor. They are quite 
common in the United States but are rarely used as food. 


Molds.—These are only incidental food constituents, being used chiefly in the manu- 
facture of certain cheeses and, in Japan, fermented beverages. (See cheese, also chapter 
on molds and yeasts.) 

Yeast—This member of the fungus family is used in the manufacture of fermented 
beverages, some cheeses, and in the preparation of raised bread and griddle cakes, es- 
pecially in the old-fashioned buckwheat cakes where some of the dough is held over from 
one day to the next for the purpose of seeding the new batch. 

Taub has described a case of asthma, in a young boy, which was found to be due to 
atopy to yeast, with symptoms following its ingestion. The boy reacted positively to 
Fleischmann’s yeast, baker’s, distiller’s, brewer’s, lactofermenting and lager beer yeast. 
These reactions were obtained both on direct testing and on passive transfer. The omis- 
sion of yeast products from the diet relieved his asthma. 


Fleisechmann’s yeast cakes contain no wheat or wheat products. The small cakes con- 
tain not over 5 per cent tapioca flour, to better preserve the yeast during transportation 
and use and a small amount of carotene in cottonseed oil. The Fleischmann pound cake 
of regular bakers’ yeast is 100 per cent pure yeast and according to the manufacturer, 
contains no cereal of any kind. 

The small cakes for home use are irradiated to produce vitamin D, They also con- 
tain a small amount of carotene in cottonseed oil, to increase the vitamin A content. 
Neither vitamin A nor vitamin D is added in the pound yeast. 


Unleavened bread contains no yeast. This is obtainable at delicatessens as matzoth, 


1 4 Ins 7 + 
the bread customarily eaten by the Hebrews during the period of the Passover. It 1s 
really a wheat wafer. 


The Gymnosperms 


Pine nut.—Pinus.—Also known as Indian nut, pignon, pinon, and pignolia, This _ the 
seed of the pine tree, in several varieties of which it is edible. This applies ee iA 
Pine of the southwestern states and Mexico, Nepal Pine of the Himalayas, the Stone ee 
of western North America. The cones are heated to spread the scales, after ‘nano oe og 
may be easily removed. They are small, narrow, rather lozenge-shaped, ee t wwe as 
Brazil and Chili may be as much as two inches long. The taste is not unpleasant, being 
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rather a cross between that of the almond and of turpentine. The nut is used in te 
roasted, and salted. In the Himalayas 
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fectionery and pastry and may be eaten raw, Itec 
fi . ; staple article of diet. It is ground and 


the seed is stored for winter use and forms a 
mixed with flour. 
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The Angiosperms 


ey THE MONOCOTYLEDONS 
Cereal Grains 


Wheat.— Triticum sativum.—The origin of wheat is not definitely known but it appears 
to have been developed originally from the wild grasses of Asia Minor or Egypt or around 
the shores of the Caspian Sea. It was introduced into China about 3,000 B.c. and was 
described as being present in Egypt about 2440 B.c. That wheat was cultivated in Europe 
prior to the period of written history is indicated by its recovery from the habitations of 
‘the Lake Dwellers in Switzerland. In France, during the reign of Charlemagne, wheat was 
looked upon as the most valuable of the grains. It was the most expensive, with rye, barley 
and oats costing successively less. Owing to the climate and the character of the soil, 
wheat appears not to have been cultivated by the early Britons. Its culture was unimpor- 
tant at the time of Queen Elizabeth in spite of the fact that on the Continent, especially 
in the south where the climate was more propitious, it had been grown by the early 
Romans, even prior to the Roman invasion of England. The grain appears to have been 
imported into India where, in the early writings it was described as ‘‘food for the bar- 
barians.’’ It was introduced into the New World by the Spaniards, later by the French, 
Dutch and English settlers along the more northern seaboard. 

The popularity of wheat over the other cereal grains lies in its excellence for bread 
making. Wheat flour is attractive in appearance, has a pleasantly mild flavor and may 
be leavened more satisfactorily than other types of flour. This is due to its large gliadin 
content. 

There are over 300 varieties of wheat. The chief types are known as soft, semi-hard, 
hard and durum. The last is used in the preparation of macaroni. There are in general 
two types of flour, graham or whole wheat and patent or white flour. The former was 
named after Sylvester Graham (1794-1861), a physician who wrote extensively on dietetics. 
Entire wheat flour or whole wheat flour contains about one-half of the original bran. All 
of the bran is removed in patent flour. There are several grades of the latter. 

Bread was first made either by the Egyptians or Chinese. 

Wheat flour is used not only in the preparation of bread but in many other foods. It 
is usually present in pies, cakes, pastries, many cereals, macaroni, spaghetti, vermicelli, 
noodles. Cream sauces, gravies and soups are often thickened with it. Chicken is often 
dipped in flour and veal cutlets are often breaded. Postum contains some wheat, as do 
some varieties of sausage. 

Wheat is often present in preparations the names of which do not suggest the fact. 
Rye bread as customarily made in the United States contains up to 50 per cent wheat 
flour. So-called rye flour, even if furnished by the mill, may contain some wheat unless 
pure rye flour is specified. Buckwheat flour, as usually purchased, contains some wheat, 
added because of its better keeping qualities. Pure buckwheat flour may be obtained. 
Boston brown bread contains rye flour, corn meal, graham flour and molasses. 

There are a large number of proprietary breakfast cereals which are marketed under 
all sorts of trade names, many of which would not suggest the presence of wheat as a con- 
stituent. Tuft lists 63 prepared cereals and infants’ foods which contain wheat. Of these, 
39 convey by the name no suggestion of the presence of wheat. Some mention the other 
cereal flours but not wheat. Such are certain brands of buckwheat flour, corn flour, and corn 
and rice pancake flour. 

Since the food allergic obviously should not eat substances the ingredients of which are 
unknown to him, it would seem logical to have available a not-too-long list of the prepared 
cereals with a description of all constituents. This listing will be discussed below. 

Rye.—Secale cereale-—This grain is supposed to have originated in the Orient. Tt has 
been cultivated by man possibly as long as has wheat. Both were used in the bronze age 

AS shown by their presence in the ruins of the Lake Dwellers of Switzerland. This grain 
grows in the same type of climate and soil as wheat, but will tolerate colder climates 
and poorer soil, It was not cultivated in ancient Egypt, India or Greece. Pliny, the 
Roman, described it as being grown at the foot of the Alps. Evidently, he did not relish 
it as a food since he adjudged ‘‘the grain detestable and good only to appease extreme 
hunger.’? It is the principal cereal of northern Russia, Scandinavia and northern Germany. 

From it the German and Russian peasants make their black bre 


, ad or pumpernickel., 
In the United States so-called rve bread almost 


invariably contains wheat flour alse 
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So-called rye flour may contain wheat. One must specily ““pure rye flour.’’ Ey 


pumpernickel made in this country and sold at delicatessens may contain wheat. 


Rye is grown principally in Russia, Germany, Austria and Hungary. In the United 


States, greatest production is in the Dakotas, Michigan, Minnesota and Wisconsin. 

Rye is not as easily leavened as wheat, not containing sufficient gliadin. For this 
reason rye bread is likely to be heavy. The taste is stronger and is often masked with 
caraway seeds. An unleavened pure rye bread, really a wafer, is available in the Ralston 
Ry-Krisp which is especially convenient for allergies since it contains no wheat, egg o1 
milk. The Scandinavian knackebrod is a whole-rye-meal hardtack. It is similar to 
Ry-Krisp. 

With some patience, reasonably adequate leavened pure rye bread can be made. 
Horlamus bread (page 415) is an excellent example. 


Rye has its principal use in the United States in the manufacture of whiskey. 





Fig. 74.—Some cereal grains long beard rye, oat, barley 


Wells finds the alcohol 


Some persons who are allergic to wheat also react to rye. 


Sadiny§ of durum, einkorn, emmer, 
oluble proteins o1 prolamines of wheat and rye (ghadin) and of durum, einkorn, ¢ 


nd spelt, all members of the wheat group, to be vers closely related, appar‘ tly ica 


wccording to all immunologic tests applied. Hordein of barley is chemically simular t 
ut not identical with, the gliadin of wheat and rye, and immunologically is related to, 
ut distinguishable from, gliadin. These prolamines are nol similar to those of the co 
rroup of cereals. 
Barley.—Hordeum distichon. This was probably the first grain crop | the 
ace having heen cultivated from remote antiquity [t was deseribed in Egypt 
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chief food grain of England up until as recently as the middle of the eighteenth century. 
It is still widely used in northern Europe for bread making. It is not suitable for raised . 
bread when used alone, on account of its lack of gliadin. ; 

One rarely realizes the antiquity of barley in the manufacture of beer. The Cimbri of 
‘arly England had it as their favorite beverage. The Egyptians used it as early as 540 B.C. 
It was a common drink among the Germans in A.D, 100. ; 

Barley’s greatest use is in the manufacture of malt. Pearl barley, the polished grain, 
is used as a breakfast food and as a pudding, especially by the Hebrews. It is also added 
in Seotch broth and other soups. 

Just as rye is often used to give flavor to special breads, barley or malt is used as a 
constituent of breakfast cereals. Barley is present in the following cereals: 


Brittle Bits Maltine Force 

Grape Nuts Falona Malt-O-Meal 

Malt is present in the following: 

Corn flakes John Bull Foods 

Peter Pan bread Post’s Bran Savoy and Moore’s Food 


Barley is often used in infant feeding. 

One should realize that this is a desirable food product and is deleterious only to those 
who may be allergic to it. 

Ratner and Gruehl demonstrated that persons who are allergic to barley may also react 
to barley malt and to malt extracts and brews. They found pure dextrimaltose sugars non- 
anaphylactogenic. 


Malt.—This is barley—or other cereals, but most frequently barley—which has been al- 
lowed to germinate or sprout, with consequent production of diastatic enzymes. The great 
commercial value of diastase lies in its ability to readily convert starch into fermentable 
sugar. In the manufacture of alcoholic beverages the starch is first converted into sugar 
by the malt, after which the sugar is converted into alcohol by yeast. In the preparation 
of alcoholic beverages the malt is often added to other unmalted cereals such as corn, wheat 
and rice, 

Beer, ale, stout and porter usually are made from barley, sometimes from wheat, rye, 
rice, oats and corn. Hops and yeast are also used. Barley or malt also enters into the man- 
ufacture of gin and whiskey. It is usually not used in the preparation of brandy, liquors, 
rum and wine. 


Oats.—Avena sativa.—The native land of the common oat is uncertain, possibly 
Abyssinia, possibly the Danube Basin. It was not mentioned in the Bible and was therefore 
probably unknown in Egypt or Syria during Old Testament times. It appears in the Roman 
writings of Virgil and Pliny and of Dioscorides. The two latter state that the Germans 
used it as a porridge. Galen made similar statements but added that it is a fitter food for 
beasts than men except in times of famine. Oats were used by the Swiss Lake Dwellers in 
the Bronze Age. The Germans cultivated it two thousand years ago. The Hebrews, Egyptians, 
ancient Greeks and Romans did not grow it nor is it grown for human food in India today. 
It is grown especially in the northern part of Europe and in North America. : 

It is rich in protein and contains more fat than the other grains. Lacking much 
gliadin it cannot be leavened into bread. It is used rather in cakes. Its chief use is in 
cereals and gruels, 

As is well known, rolled oats contain large quantities of roughage. Where roughage is 
to be avoidel, as in individuals with colonie hyperirritability, the oatmeal gruel should be 
sieved. 


Oats are used in the following breakfast foods, among others. 
Salona Maltine Quaker Crackels 


ry ba © , © 1 > J . 
They are also used in a number of prepared crackers and wafers, oatmeal cookies, ete., but 
fortunately their presence can easily be suspected by the presence of the husk, 

Rice.—Oryza sativa.—tThis is the most extensively cultivated of the grains and is the 
principal cereal food for over one-third of the entire population of the earth. It appears to 
a i originated in tropical Asia. it was introduced into China 3,000 years before Christ. 

1e ancient Romans knew the grain but did not cultivate it, as we learn from the writings 


of Celsus, Pliny, Dioscorides and Galen. It was not introduced into eultivation in Europe 
until about 1522. 
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; In the United States it is available chiefly as polished rice. Here it is cultivated in the 
Carolinas, Texas, Louisiana, Arkansas and California. It grows best under swampy or very 
moist conditions. Its climatic range is similar to that of cotton. 

Orientals do not customarily polish their rice. In this country the husk and outer layers 
of the grain are usually removed by polishing, with the resultant white rice that is eommonlv 
purchased. Coated rice is polished rice which has been coated with a thin mixture of corn 
syrup and tale which gives it a pearly luster. 

Puffed rice is made by revolving the grain in sealed cylinders, heated to 550° F. The 
moisture within the grain is converted into steam and when the cylinder or ‘‘gun’’ is sud- 
denly unsealed the steam within the grain expands with consequent puffing or explosion of the 
grain and pulverization of its starch granules. 

Rice flour, ground rice, although not suitable for bread making for the same reason 
that applies to oats and rye, may be used for almost any other purpose for which wheat 
flour is appropriate such as the preparation of pastries and puddings. 

Rice-macaroni is an Oriental product similar in appearance to solid spaghetti. It is 
a pure rice flour preparation. 

The Japanese beverage, ‘‘saké,’’ similar to beer, is made from rice. 

Rice is available in prepared cereals as Puffed Rice, Rice Krispies and Rice Flakes. 

It is a constituent of Dryco which is made from irradiated milk and contains a vitamin 
B extract of the rice polish. Rice is found in some of the prepared flours such as Aunt 
Jemima’s Pancake Flour, Uncle Jerry’s New England Corn and Rice Pancake Flour and 
so-called Rice Bread. 

Ryzamine B, a concentrated vitamin extract, is derived from rice polishings. 

Wild rice.—Zizania aquatica——kKnown also as Indian rice, this is altogether different 
from, but related to, ordinary rice. It is indigenous to North America and eastern Asia. 
The Chinese Kaw-sun appears to be the same plant. Wild rice grows on the swampy borders 
of streams and in shallow water, and is found in such areas along Lake Champlain, the Hud- 
son and Delaware Rivers, Canada, Lake Superior and the length of the Mississippi River. 
The plant is a tall grass, occasionally reaching a height of nine or even twelve feet. Diffi- 
culties of cultivation make it less readily available than common rice but it is a much more 
delectable dish. This was a very important article of food to the early Indians. It forms 
an excellent additional dish for those who must avoid wheat but may eat rice, especially so for 
those who object to the sticky gelatinous consistency of common rice. It is packaged in 
boxes of convenient size, is served without complete removal of the outer coating, and lends 
itself very well to serving with other foods such as hashes, seafoods, sauces, etc. 

Corn.—Zea mays.—Maize or Indian corn appears to have been indigenous to the region 
of Mexico. It has been in cultivation since prehistoric times and is unknown in the wild 
state. Apparently it has developed from teosinte, a Mexican grass, or else both teosinte and 
corn had a common ancestor. 

Columbus first saw corn in Cuba in 1492 and again in 1498 along the Venezuelan coast. 
He carried it to Spain whence it was rapidly distributed to most of the regions of the 
earth. When the New World was discovered corn was already being cultivated from 
Canada to Brazil and from California to Chili. Indeed, some of the Icelandic sagas 
describe what may well have been corn along the New England Coast as early as A.D. 


1002. 
The only cereal grains native to North America which were not imported by the white 
man were corn and wild rice. ; 
Corn is eaten as such or mixed with other foods, such as the familiar succotash (Indian 
Suquttahhash), a stew of green corn and green lima beans. Corn meal is used in serge! ile iat 
Owing to its small gliadin content it does not make good loaf bread but otherwise is very eee 
as bread. Much of the so-called corn bread, especially that prepared in the North, contains 
wheat flour. Pure corn bread has a crumbly consistency. Coarse ground white corn meal 
is usually called hominy. Corn pone (Indian pone or apone, or oppone, signifying bread) sak 
corn meal cake cooked in hot ashes. Ash cake is plain corn meal baked by the same process. 
Batter bread, egg bread or spoon bread, is made with white corn meal, Pied ne, she 
salt and eggs. Corn meal griddle cakes with maple syrup or honey make an eXceé lent briana 
in the corn diet. Corn is a major constituent of the Trish ‘¢stirabout,’’ the Italian polenta, 
‘ > Mexics ortilla and tamale. 
ro ante saath ri ground grain, is prepared in two ways. The old ae or soci shomes. 
meal is made of whole corn that has not been kiln-dried and is milled between thas s. : he 
excellent for corn bread but Vecause of the fat content of the corn germ ‘ag a on) 
well. New process or granulated corn meal is degermed, kiln-dried, and milled at a Ing 
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It keeps better than the water ground and blends more satis- 
There are a yellow corn meal and a white corn meal either of 
White corn meal is preferred in the South while 


temperature between rollers. 
faectorily with other flours. 
which may be prepared by both processes, 
yellow corn meal is used more abundantly in the North. 

Popcorn comprises several varieties of Indian corn with small ears and hard grains 
which contain a large proportion of endosperm. The process of popping is similar to that 
described above for puffed rice. Popcorn is grown chiefly in Lowa, 

There are many uses for corn other than as a cereal grain. No other cereal is put to 
such a wide variety of uses. The sperm is divided into three parts, the germ (containing 
large quantities of oil) the endosperm (the body of the kernel, chiefly starch), and the hull 
or bran. 

Corn oil is pressed from the germ at a high temperature. It is used as a cooking oil 
and for salads; Mazola oil is corn oil. It enters also into the manufacture of soaps and 


paints. Mixed with linseed oil it is marketed as a grinding oil. Corn oil is occasionally 


vuleanized into cheap rubber. 

Corn oil may be used as a constituent of prepared salad dressings and is sometimes 
employed as a base for irradiated viosterol. 

Cornstarch, from the endosperm is used in the kitchen as a thickening of gravies, 
sauces, soups, cream sauces, blanc-manges and puddings, and is used in large quantities in 
laundering. The writer has seen one patient allergic to corn who experienced urticaria 
each evening after retiring until after cornstarch was no longer used in laundering the bed 
linen. 

Artificial or vegetable gum, known as dextrin and British gum, is made from the 
hydrolysis of the starch. These gums are used on postage stamps, envelopes and in many of 
the textile industries. 

Corn syrup or commercial glucose or syrup glucose or so-called plain glucose is ecus- 
tomarily manufactured from cornstarch. Karo corn syrup is an example. The same type of 
corn syrup is used in the manufacture of candies, jellies, preserved fruits, and imitation maple 
syrup to which mapleine is added. In candy manufacture, it is especially desirable for 
caramels because it does not readily crystallize. 

The Indians of the time of Columbus made a fermented beverage from corn. The 
grain is still used in brewing and in the manufacture of corn whiskey. 

Corn is present in a number of prepared flours and cereals. In many the word hominy 
or corn appears in the name. In others it does not. Examples of the latter are Cerealine 
Flakes, Mazuma, Nichol’s Snow White S., Post Toasties, Quaker Crackels, Aunt Jemima’s 
Buckwheat Flour, H. O. Company Buckwheat Pancake Flour, Purina Health Pancake Flour, 
Uncle Jerry’s New England Self-Rising Buckwheat Flour, Pablum. 

Ratner and Gruehl concluded that corn syrups are nonanaphylactogenic. Although 
Ratner and Gruehl believe that crystalline sugars play no role in allergy, Urbach and 
Willheim have reported cases of idiosynerasy to sugar and to salt. 


TasLe XXVIIT.—CuHaracteristic Microscopic DIFFERENCES BETWEEN THE COMMON Com- 
MERCIAL STARCHES 


(After Robbins, Botany of Crop Plants )* 








All or most of the grains rounded, not from aggregates 
Grains rounded, with central hilum; small grains globular 
or angular, Wheat. 

Grains large, of various shapes, with excentric hilum, 
Potato. 

Grains polygonal or rounded, with one or more facets, mostly 
from aggregates. ; 
Grains very small, sharply angular, Rice. 
ey =] ara ys . 7 5 F r 
Se large, polygonal or rounded; hilum with clefts. 
Maize. 


*P. Blakiston’s Son & Co., Philadelphia, 1924. 





So —Sor ‘¢€— nis, lik i 
ee Faria Sorghum vulgare.—This, like corn and sugar cane, Is a member of the grass 
re y. I know of no reports of allergy to it. Like millet, which is closely related to some 
= the hay fever producing grasses, especially barnyard grass, and panie grass, sorghum also 
las a close relative in the familiar Johns a AW varieti . me 
é 2 yf Johnson grass. There are ‘ee varieties i , 
cultivation: the sugar sorghum from which deciles art nol cg: Meio je ee 
i eee ini toate ; ‘aed sorghum molasses is obtained; the grain 
: oY s ITO corn, LOS O 1e Org is : ‘or s *K 
the food sorghum is used fo stock, although the 


FOOD ALLERGENS AND THEIR AVOIDANCE 340 


molasses is eaten in the South. In the areas where the grain variety is grown, the ground 
seeds are sometimes used as a food, like corn meal and buckwheat flour, for the preparation 
of pancakes, mush and puddings or mixed with wheat flour in bread. 

Sorghum appears to have been a native of Africa. It has been cultivated in China from 
remote times. The Chinese make bread of the flour. The best Chinese whiskey is distilled 
from the seed. It is now cultivated in tropical and subtropical countries on all of the con- 
tinents except Australia. In the United States, Tennessee is the principal producer, 

Cane sugar.—Saccharum officinarwm.—We have seen that Columbus carried Indian corn 
to Europe on his first trip. On his second trip he made fair exchange by importing sugar cane 
into the West Indies, where today it is the chief crop. Originally a native of Bengal, the 
Indo-Chinese countries and the Islands of the Malay Archipelago, it was eventually carried 
into Africa by the Arabs and reached Europe during the eighth century. Today it is eulti- 
vated in every tropical and subtropical country. j 

Sugar was imported into Europe from the Orient before the Christian Era, along with 
spices and other costly products. It was used only as a medicine until the end of the Middle 
Ages, when it became customary to eat it as a sweetmeat. The common people did not indulge 
in this expensive luxury until the seventeenth century. Not until the nineteenth century 
did it become one of the main constituents of the diet. One hundred years ago the average 
annual per capita consumption in the United States was 9 pounds as contrasted with the 
present 94. 

The name has been fairly well preserved from the original Sanskrit, Sarkara, with 
changes clearly traceable through the various languages as this commodity came into more 
general use in successive countries in its migration to England. Sarkara became the Prakrit 
Sakkara, then the Persian Shakar, the Arabic Sukkar, the Greek Sakchar, the Latin Saccharum, 
the French Sucre, and finally the Anglo-Saxon Sugar. 

The possibility of allergy to the refined sugar is decidedly questionable. The writer 
has seen a few patients who have been quite convinced in their own minds that one or 
another kind of sugar has been responsible for allergic manifestations. The possibility 
exists, of course, that some other food article ingested with the sugar may have been the 
responsible excitant. Thus, in a series of 82 cases of migraine the writer found 8 patients 
who experienced headache following the eating of candy. They did not specify the type 
of candy but two were found allergic by skin test to chocolate, one to almond, one to cocoanut 
and one to peanut. The remaining three were not found allergic to any of the common in- 
gredients of candies. The evidence, so far as it goes, suggests that in these cases it may 
have been ene of the other ingredients than sugar which is responsible for symptoms. 

Cane sugar allergy has been reported by Duke, and Rowe states that he has one patient 
who seems to be especially sensitized to it, although he was unwilling to state that this was 
definitely the cause. 

In view of the prominence which carbohydrate substances are assuming as possible 
haptens, one cannot say categorically that refined sugar could not possibly be responsible 
for allergy. This is a problem for future solution. Since skin reactions are negative this 
procedure for establishing an etiologic significance is not available. The possibility exists that 
the leukopenic index might be of assistance in the study of this apparently rare problem. 

On theoretical grounds one would anticipate a greater tendency toward sensitization to 
the less highly purified molasses. So far as I know no such cases have been reported. Molasses 
is the base for the manufacture of rum. 


Cereal Grain Avoidance 


In the preceding section we have discussed not only the cereal grains but 
those other members of the grass family, sorghum and sugar cane, whieh 
are more or less commonly used as food in the United States. There are 
other grasses, some portion of which is used as food, elsewhere in the world, 
Two notable examples are millet, used as an edible grain in parts of Asia ; 
and bamboo, the tender shoots of which are considered quite a delicacy in 
China and Japan. 

In mentioning the numerous avenues through which one may establish 
contact with refined products of the cereal grains, especially corn, [ do not wish 
to imply that an individual allergic to the grains would experience symptoms 
following contact with any or all of these refined products. This certainly 
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has not been demonstrated and is indeed rather dubious. Ratner, for ex- 
ample, has presented evidence that persons allergic to corn will not pipes 
symptoms from corn syrup and that persons allergic to barley do not react Me 
dextrimaltose. At the same time it is obviously desirable that one should know 
the sources of all substances with which the allergic individual may be coming 
into contact. . 

Quite a number of persons have been found allergic to castor bean 
meal. I know of no reported cases of allergy to castor oil. On the other 
hand, cottonseed oil is said to retain its allergenic activity, and I have seen one 
patient who was allergic to olive oil. Stevens* finds that positive protein re- 
action does not always indicate that the subject cannot ingest purified cotton seed 
oil preparations. 

The allergenic capacity of many of these refined products will ultimately 
be determined only after careful observation of the response to them on the 
part of the specifically and highly sensitized individuals. ; 

The person who is sensitized to wheat or others of the cereal grains may 
be desensitized or, better, practice avoidance. Fortunately, one does not as 
a rule react to all of the grains, and one may, therefore, substitute those 
which fail to react. Even when one gives positive skin reactions to all, my 
experience has been that the leukopenic index may be negative to some 
of them. Subsequent experience usually indicates that the patient can par- 
take of the leukopenic negative foods. 

Withers found in a study of 27 persons allergie to one or more of the 
cereal grains that 10 were allergic to but one, 10 to two, 5 to three and 2 to 
four of them. Twenty-four gave positive reactions to wheat, 8 each to rye 
and rice, 7 to corn and 3 each to barley and oats. The 3 who had no symptoms 
from wheat did experience trouble from corn and rice. All who had trouble 
from rye, barley, and oats also had symptoms from wheat. These conclusions 
were not based upon skin reactions but on the actual experience of the patients 
following dietary trials over a sufficiently long period to be conclusive. 

I have found positive skin reactions to wheat in 24 per cent of 200 
food allergies, while none of the other cereals reacted positively in over 4.5 
per cent. Rowe in a series of 175 patients found positive skin reactions to 
wheat in 30 per cent, with positive skin reactions to each of the other cereals 
in not over 4 per cent. These were the results of skin testing. As far as 
actual sensitization to these foods is concerned, as determined by the pa- 
tient’s subsequent response to eating them, he found 57 per cent sensitized 
to wheat, 5 per cent to oats, 3 per cent to rye, 4 per cent to rice and 2 per 
cent to corn. Vaughan found in a similar study of 82 cases of migraine that 
wheat was proved to cause symptoms in 23 per cent as against a little over 1 
per cent for rye and barley, 2.4 per cent for rice, 3.6 per cent for oats, and 5 
per cent for corn. 

Kyermann found in a study of 95 cases of nasal allergy that wheat was 
responsible for symptoms in 31 per cent as contrasted with approximately 1 
per cent each for oat and rye, 2 per cent for rice and 5 per cent for corn. 

It is obvious from these several surveys that allergy to wheat is de- 
cidedly more common than to others of the cereal grains and that in a large 
number of cases one or more of the latter may be substituted for wheat. The 
present discussion, therefore, deals primarily with wheat avoidance 
employment of substitute flours. 


and the 





*Stevens, Henry, Washington, D. C. Personal communication. 
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The patient who must avoid wheat is naturally desirous of knowing what 
sort of bread he may have as a substitute. There is no bread as palatable 
as wheat. After disappointments with one recipe after another the patient 
usually finds this out and often concludes that he would prefer to do without 
bread of any kind. Furthermore, nowadays, relatively little bread baking 
is done in the home and we have come to depend upon the bakery to supply 
these needs. In my experience the majority of allergic patients settle down 
to a pure rye cake such as Ry-Krisp or corn bread when these are allowed, 
fulfilling their starchy requirements with those prepared cereals which they 
are allowed and with the starchy vegetables. 

Among the ready prepared native rye breads the writer can highly 
recommend the Ralston Ry-Krisp which is now available in a large proportion 
of the first class restaurants and on dining ears, and the Horlamus rye bread 
(see page 415) which is available in vacuum sealed tins, and therefore keeps 
for a considerable time. 

For those who prefer to experiment in the kitchen, a number of wheat-, 
ego- and milk-free recipes have been formulated by those interested in al- 
lergy. Especially helpful is the Allergy Cook Book by Balyeat. An excellent 
series of recipes is also available in Rowe’s volume Clinical Allergy. Experience 
has shown that the first effort is usually pretty much of a failure. Continued 
trial, however, usually results in a reasonably palatable product. The sponge 
eake and gold cake made with potato flour are really more delicious than 
are those made with wheat. 'Safe-Mix flour (soy bean and potato) may be 
used to make very acceptable breads and cakes.* 

Buckwheat bread is very palatable, especially when cut thin and toasted 
lightly. 

If one really wishes to prepare wheat substitute recipes, one will find 
quite an abundance of them in any good cook book. 

Breakfast cereals.—The prepared cereals constitute a convenient substi- 
tute for the bread which is so universally a part of the breakfast. Thirty 
years ago, when the so-called breakfast foods were a novelty, the number of 
preparations was so great and the method of preparation so secret that any 
effort to use them in allergic dietary therapy would have been futile. F'or- 
tunately, however, the great majority have passed into oblivion and the present 
list, although rather long, comprises those which have established themselves 
either by merit, by tastiness, or by continued high pressure advertising. Today 
the manufacturer is not adverse to naming the ingredients, a fortunate fact for 
the allergic. 

There are three general classes of breakfast cereals: (a) those which 
are erushed raw, (b) partly cooked, and (c) those which have been malted. 
In the latter group the starchy material has been partly changed into maltose 
and dextrin by mixing with malt. To a limited extent this is a process of pre- 
digestion. Corn Flakes are an example of this, the flakes having been dusted 
with malt. 


Other Starchy Foods 


Arrowroot.—Maranta arundinacea.—Starch may be obtained from other sources 
Arrowroot is 2 starch obtained from the root stock or rhizome of a West 
It derives its name 


than 


the cereal grains. : 

Indian plant which is also grown in the Gulf States, Mexico, and Brazil. 
‘ . . S eilunte , ror ure : is arrow yunds. 

from the Indian custom of using the fresh root for the cure of poisoned arrow woun¢ 


*Made by the American Dietaids Company, Yonkers, N. Y. 
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Arrowroot starch may be used in the preparation of biscuits, puddings, jellies and cakes and 
may be added to milk, broths and bouillon, very much in the same way as cornstarch, The 
Bermuda arrowroot is reputed to be the best. 

Sago. Coontie. Indian bread-root. Florida arrowroot.—Zamia integrifolia.—This 
starch is obtained from the trunk-pith and rootstock of a subtropical palm. The sago starch 
may be used in the same manner as arrowroot starch. 

Cassava or manioc.—Manihot utilissima.—The cassava starch is likewise obtained from 
a tropical plant grown in the West Indies, South America, Java and the Malay Peninsula, 
Cassava flour or starch obtained from the root is also known as Brazilian arrowroot. It is 
used in the manufacture of yeast cakes. It is also used as a laundry starch, for sizing, for 
glazing twine, but chiefly in the preparation of tapioca. 

Tapioca.— Manihot utilissima.—This is obtained from the cassava or manioe and is 
marketed in several forms as pearl tapioca, flake tapioca, granulated, and pulverized or tapioca 
flour. In cooking, the starch granules burst and the tapioca becomes a translucent jelly. It is 
especially appropriate for puddings and soups. 

Sago.—Metrorylon sagu.—True sago is derived from the pith of the sago palm of the 
East Indies. This palm fruits once only, about the age of ten or fifteen years. Then it dies. 
Just before fruiting the trunk becomes gorged with starchy pith. It disappears during the 
fruiting process. The pith from which sago is derived is therefore removed from the trunk 
just prior to fruiting. 


CHAPTER XXXVI 
FOODS AND THEIR AVOIDANCE 


MONOCOTYLEDONS (Continued) 
The Palm Family.—Palmaceae 


Coconut.—Cocos nucifera.—This palm was originally distributed through the islands and 
the countries bordering the Indian and the Pacifie Oceans. Evidence strongly suggests that 
its original habitat was the western coast of South America. It was recognized in India as 
early as 1330. It was introduced into Florida by accident. In 1840 a vessel was wrecked near 
Key West and a large quantity of the nuts were thrown up on the beach. 

When the nut is green there is a thin coating of white creamy substance in place of the 
firm white meat that develops later. The former may be eaten with a spoon and is said to be 
delicious. There is also a sweetish water. After ripening, these become the firm white coco- 
nut meat and the milk. Coconut is used in cakes and candies, frostings, etc. The oil, ob- 
tained from the meat, is used in cooking, nut-butter, oleomargarine, and the manufacture of 
soap. A patient, highly reactive to cottonseed preparations, tolerated Gold Dot Oleo- 
margarine, said to be made from coconut oil. 

The coconut milk consists essentially of a weak emulsion of coconut oil with a little gum 
and sucrose. 

Date.—Zizyphus lotus.—The date palm has been grown in the Mediterranean region since 
earliest times. Fresh or dried it is a. delicious fruit which, alone, will keep a man nourished 
for long periods of time. The date palms are male or female. Growing wild they are present 
in about equal proportions, but when cultivated one male tree serves for from 40 to 100 
females. The fertilization of the blossoms of the latter is accomplished by dusting a sprig 
of the male flowers on each flowering branch of the female tree, 

There are many varieties of dates, some measuring as long as three and a half inches, 
some being oval, others round, some sweet and others less so. 

The date appears to have been the lotus of the little lotus eaters of Zerbi, the Island of 
the Lotophagi. On this Island the Roman Army on its way to Carthage was nourished several 
days on its fruit. It was described in Homer’s Odyssey. Ulysses was able to persuade his 
companions to leave the fruit only by threats. This date-lotus was in no way connected with 
the lotus flower, the Egyptian water lily which, in history, was held in such high esteem and 
which today is in such favor in Japan and China. In the Orient this latter lotus also 
serves as a food. The black seeds, not unlike little acorns, are of delicate flavor. The 
hairy roots are pickled for winter use. The stems may be eaten. The root furnishes starch 
similar to arrowroot. 

In the United States dates are marketed dried. Soft dates are said to be excellent fried 
in butter. They may be used in hot or frozen puddings. Patients on Rowe’s Elimination 
Diet 4 or the preliminary straight milk diet of the escalator program can add much to the taste 
of their monotonous meal if dates are allowed. A combination of dates and cottage cheese 
is very agreeable. The dry date or camel date of Arabia is a general food article which may 
be ground into date flour and will keep in this form for years. In its native home the date 
leaf is cooked as ‘‘palm cabbage and the stones are ground into date coffee.’’ There is 
also a date oil. As is true with most plants which contain sufficient carbohydrates, in its 
native land the sap of the date palm or the juice of the crushed fruit is fermented to produce 
the native palm wine or date wine. 

In the Near East ‘‘date honey’’ is made by hanging bunches of fresh dates up to drain. 
The fruit is afterwards packed or pressed into cakes. For the Oriental trade fruits are packed 
in fresh date honey, in large jars. The date palm is grown as an ornamental tree in many 
of the more southern states and dates are being successfully cultivated in California. 

Jujube.—Zizyphus jujuba.—tThis, the Chinese date, is related to the African date just 
described. Introduced into China from India and the Malay Peninsula more than twelve hun- 
dred years ago, this plant now yields an excellent desert fruit. When dried, it very much 
resembles the prune. It is reddish, brown or black. There is another variety which was intro 
duced into Europe from Syria and is cultivated along the shores of the Mediterranean, It 
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has been naturalized in Italy since the time of the Emperor Augustus. It may well have had 
the same ancestor as the Chinese variety, since it is said to have been brought to Syria from 
India. The jujube was first introduced into the United States in South Carolina in 1837. 
It is now being successfully cultivated in California and Florida. ; 

Today it has no relationship to the jujube of the candy store which usually consists 0 
eum arabic or gelatin with any of a number of flavors. Originally the juice of the Chinese 
fig was an ingredient, but this is no longer true. - 


Pineapple. Ananas sativus 


This fruit is not closely related to any other food. Like corn, wild rice and coconut 
it is indigenous to the New World. The companions of Columbus first saw it at Guadeloupe 
Island in 1493. Pineapple decorations have been found in the stucco ornaments of Indian 
ruins in Yucatan. Sturtevant states that the fact it now rarely bears seeds implies that it 
has probably been cultivated in tropical America for many hundreds of years. Wild pine- 
apple, containing seeds, has been found along the Orinoco and in Brazil and Guiana. Since 
its discovery it has been cultivated in China, India, Java, the Philippines, in several of the 
-acific Islands, Africa and elsewhere. Its introduction into Hawaii was as recent as 1899. 

Pineapple makes a very excellent substitute food for allergics since it is readily available, 
canned. Pineapple juice is a good substitute for orange juice. A finely flavored pineapple 
vinegar is also made. 


Banana.— Musa 


This, the most prolific food plant known, has never been successfully traced to its 
ultimate source. It has been indigenous from remotest records with practically every people 
of the torrid zone. The debate as to whether it existed in the New World prior to the arrival of 
the white man appears to be quite conclusively settled by facts such as that banana leaves 
have been found in prehistoric Peruvian tombs, that native Mexicans offered the ‘‘fat 
banana’’ as a sacrifice to one of their goddesses, and that on Columbus’ fourth voyage in 1503 
he found, at Costa Rica, that ‘‘the country produced bananas, plantains, pineapples, coconuts 
and other fruits.’’? (Bananas were growing on the Sandwich Islands prior to their discovery 
by Captain Cooke in 1778.) 

There appears to be almost an infinite number of varieties, as is the case with the 
apple. Other names applied have been plantain and Adam fig. According to Mohammedan 
tradition Adam and Eve used plantain leaves for girdles. The plantain and the banana are 
essentially the same plant. The usual differentiation is that the plantain is a large fruit which 
is customarily eaten cooked, while the banana may be eaten raw. The plantain may be a foot 
long and as large as a man’s forearm. 

In certain tropical areas banana or plantain serves as the chief staple food. The 
ancient Incas used it as such. Natives have learned to eat it raw, cooked, boiled, baked and 
dried, and have made a banana wine. 

True seeds are found only in the wild varieties, the fruit of which is of decidedly inferior 
quality. 

The banana plant has a superficial resemblance to the palm. This is because what ap- 
pears to be the trunk actually is an overlapping of long vertical leaf stalks which grow up 
from an underground rootstock. The entire plant is cut down each time the bananas are 
harvested and a new shoot pushes up from the rootstock to take its place. 

While there are many varieties of banana only a few reach the United States, some 
of the others being more delicious but difficult of transportation. Examples are the “fig? 4 or 
‘lady finger,’’ which is very small and thin-skinned and the ‘‘cavendish’’ banana, grown in 
Barbados, which is richly flavored and of good size but is also thin-skinned and highly 
perishable. Choice between the red and the yellow varieties is merely a matter of taste. 

A banana is ripe when the skin has taken on a rich yellow and has become speckled with 
brown spots. These are to be distinguished from the large dark blotches which result from 
bruises. For export, bananas are always picked green. 

The food value of a banana about equals two slices of bread. 

Banana provides variation for the allergic who is not sensitized to it. It may be eaten 
raw, sliced with other fruits, as a flavoring in ice cream, cake, ete., and may be pressed 
and fermented to make a mild alcoholic drink resembling cider. 

The plantain here discussed is quite different from the buckshorn plantain or star-of-the- 
earth or the seaside plantain, members of the same family to which the English plantain 


and broadleaf plantain belong, and the leaves of which are occasionally used, especially in 
France, as a salad. , ’ 
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Ginger.—Zinziber officinale 


This is the underground root, rootstock or rhizome of a reed-like plant which each year 
sprouts leafy stems three or four feet high. It may be likened roughly to the iris plant which 
each year sends up a fleshy leaf from the rootstock, the latter being the source of orris root. 
It grows freely in moist places in the tropics. The rhizomes are gathered after the stalks 
have withered. Ginger is obtained from the West Indies, especially Jamaica, India, Africa and 
Japan. There are two varieties, the difference being only in method of treatment. Coated 
or black ginger is from the older poorer root, from which the outer coating has not been 
removed. Uncoated or white ginger has had this coating scraped off. According to Ward, 
African ginger has an excellent strong flavor and is largely used in the manufacture of 
ginger ale and extracts. Borneo ginger is merely a trade name since no ginger is exported 
from Borneo. Japan ginger, or white ginger which has been bleached, has a fine appearance 
but is inferior in strength. Canton ginger is a preserve or conserve made from young green 
roots which have been boiled and cured in syrup and put up in cups or jars. This is made 
both in China and the West Indies. Crystallized ginger is made from young roots. Leaf 
ginger is the root shaved into thin flakes. 


Ginger is employed in the manufacture of ginger ale, ginger beer which is more popular 
in England than in America, Jamaica ginger, an alcoholic extract of the root, and ginger tea, 
an old-fashioned cold remedy. 

Ginger ale, according to Ward, is a blend of ginger, red pepper (capsicum), lemon and 
other flavors such as sarsaparilla, with caramel for coloring, incorporated into distilled water 
and carbonated. 


The Lily Group.—Liliaceae 


This group of foods like that previously discussed is monocotyledonous. The chief food 
plants are onion, garlic, asparagus, chives, leek, shallot and Welsh onion, The outstanding 
ornamental plants of this family are the lily, tulip, hyacinth, and yucca. Most of the members 
of this family are fleshy herbs which develop from bulbs, although aloe sometimes develops as 
a shrub or small tree. Most of the foods in this group bear bulbs. Asparagus, leek and the 
Welsh onion are exceptions. The bulbs of chives are very small. 

It is a point of some interest that in Bermuda the two plants best known by Americans 
are the onion and the lily, two closely related members of the same family. 

Onion.— Allium cepa.—This has been a food for man since earliest history. The 
Children of Israel complained to Moses of its absence in the Wilderness. In Egypt it was 
a commonly used vegetable, fed to the slaves who built the great pyramid. Indeed, according 
to eastern tradition, when Satan walked from the Garden of Eden after the fall of man, 
onions sprang up at the spot where he placed his right foot, garlic from his left. The 
origin of the plant is unknown, but it is presumed to have been the Far East. 

Socrates mentioned onion as a commonly eaten food. The Romans knew it well. It was 
grown in British gardens as far back as records carry us. Chaucer (1340) mentioned onion, 
garlic, and leek. From the writings of Albertus Magnus in the thirteenth century, it would 
appear that at that time the leek and garlic were favored over the onion. 

It cannot be determined definitely from the records whether the onion family existed 
in America prior to the time of Columbus. Onions were growing abundantly in Mexico 
seven years after its discovery by the white man. 

The members of this group of foods contain large quantities of a sulphur compound, 
allyl sulphide, to which are due the odor and taste. The edible portion of the plant is the 
fleshy base of the leaves. Onion is used not only as a vegetable but also as a flavoring and 
care must be taken in its avoidance if one is allergic thereto. 

Garlic.—Allium sativwm.—Well known to the ancients, this food appears to have 
originated in Tartary. Like onion it was badly missed in the Wilderness. The Romans dis- 
liked it but fed it to their laborers for strength and to their soldiers for courage. Cortez 
fed on it in Mexico. Onions and garlic were fed to the laborers who built the pyramids, to 
give them strength. 

In the United States garlic is used chiefly as a flavor and may be found in soups, 
sauces, salads, pickles and sausages. At certain seasons garlic and the wild onion are 
abundant in the pastures and may produce an unpleasant odor and taste in milk and butter 


from cows which have fed upon them. 


er 
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Leek.— Allium porrum.—Cultivated sinee earliest times, leek is said to be native of 
Switzerland. Nero was especially fond of leeks, eating them several days each month to 
clear his voice. In the sixth century the Welsh attributed their victory over the Saxons to 
the fact that they wore a leek as a badge to distinguish them from their enemies during 
battle. 

The leek is used much-in cookery, more in France than in the United States. The 
lower or blanched portion is best and may be eaten in the same way as asparagus and onion. 
The leaves are used to season soups, salads and stews. With the leek as with all members of 
this family, cooking partially destroys the rank odor and taste. 
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Chive.— Allium SC hoenoprasum. = | his 


is grown principally for its leaf whic 
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used in stews, soups, and Hen Rb ue 


salads and especially in omelets i in S 
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Shallot.—Allium ascalonicum— 
and to have been distributed through 
is much more widely grown than 


This plant is said re ff i igi 
us ple S said to have found its origin in Svria 
Europe by the armies returning from the Crusades. It 


chive, being fairly abundant in the United States. The 


FOODS AND THEIR AVOIDANCE 359 


smt ey j is P 2 Qa ahe - r A 7 
mall red onion is often sold as shallot. In cookery if is used as a seasoning in s 
soups. Cut into small sections it sometimes appears 1s an ing i t f salad peewee 
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p ragus Asparagus officinalis —Although a member of the lily family, aspar: 
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ated in Rome a yout 200 B.c. Nero.was partial to leek while the Emperor Augustus loved 
his asparagus. — 

The edible portion of the asparagus is the tender shoot, which is cut shortly ¢ i 
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eee ground. ute asparagus is the same as the green except that it is 
ae eneath the earth for a longer time during its upward growth by banking up of the 
; S “ © f=) 

a around it, Although only the shoots or spears are eaten in this country, in Europe the 
seeds are used at times for a coffee substitute and a fermented beverage has been made from 
the bulb. The soft pulp of the plant may be separated from the fiber and is canned in the 
form of a thick paste which may be used by those whose dietary restriction does not prohibit 
asparagus. . . | 
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Fic. 76.—Garlic (left), leek (right). 


cies of asparagus which is edible. There 


The common garden variety is the only spe 
s, the commonest of which are 


are several others which are used for ornamental purpose 
smilax and the asparagus fern. 

Yueea or Spanish bayonet, a southern plant, 
has fruit which ripens in a cluster at the top of the plant. The fruit has a thick, tender 
rind and a seedy pulp. It may be cooked, according to Ward, in any way suitable for apples. 


erowing especially in the arid Southwest, 


The Mulberry Family.— Moraceae 
of old ‘‘friends,’’ some of which serve as 


This family contains a surprising number 
are examples of the latter. The 


foods. The ‘fig, mulberry, and the breadfruit of the tropics 
India rubber plant of greenhouses, osage orange, hop and hemp are other 
are merely herbs with a milky sap. 
could well be used to advantage by those 
The mulberry 


members. Some of 


these are trees, some shrubs, and some 

Mulberry.—Morus.—This is a fruit whieh 
allergics whose sensitizations have deprived them of a wide variety of fruits. 
bush of rhyme is actually a tree which may reach a height of sixty feet. There are three 
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varieties, the white mulberry used in the silkworm industry, native of China Bn 
berries are not particularly good; the black mulberry, native of Persia and Caucasus, ah 
in Europe for the feeding of silkworms until the sixteenth century when it bee tietg Se ta 
by the white mulberry, and whose fruit is quite edible; and the red mulberry, native of hai 
Ameriea, the fruit of which is very tasty when eaten raw and excellent for cooking, especially 
when mixed with a more acid fruit such as apple and rhubarb and cooked in pies and pud- 
dings. There is a dried mulberry, The berry resembles very much the raspberry in general 
appearance but while the latter is a single fruit borne on a receptacle from which it is easily 
removed, the mulberry is a cluster of minute fruits along a single spike. 


Hop.—Humulus lupulus.—Hop is added to beer chiefly to give it a slightly bitter taste 
and because of its alleged bacteriostatic activity. It has been used for this purpose from 
ancient times and was well known to the Romans, being mentioned by Pliny. Even in his 
time the buds or first sprouts were eaten as salads, since he described them as ‘‘more tooth- 
some than nourishing.’’ 

Fig.—Ficus carica—This plant is a native of the eastern Mediterranean section. It 
has been cultivated from time immemorial. According to Grecian legend Demeter brought the 
first fig trees to Greece. Another legend has it that the tree grew up from the thunderbolt 
of Jupiter. The plant was introduced into England about 1525, Cortez carried it to Mexico 
in 1560. It was being cultivated in Virginia in 1669. The Franciscan Mission Fathers in- 
troduced the black fig into California where it is widely grown today. The fig is now culti- 
vated through most of the states of the South. In Florida there are two native figs, not 
importations, which are, however, inedible. 

The fig is a plant of unusual interest in that a particular insect is necessary for fertiliza- 
tion. The fig wasp, about one-eighth inch long, develops only in the wild fig or caprifig, the 
probable ancestor of all cultivated figs. We usually speak of the fig as a fruit. Botanically, 
however, it is a fruit receptacle, a fleshy organ which holds the true fruit or seed. At the 
end of the fruit receptacle is a small opening, the ‘‘eye,’’ or orifice. It is ringed by miniature 
leaves and the flowers grow inside the receptacle. The fig wasp enters the eye to deposit its 
eggs in the ovaries of the fruit. In doing so it inadvertently also deposits pollen. The 
finest edible variety, the Smyrna fig, has only pistillate flowers. There are no stamens. No 
pollen is manufactured. However, for the best fruit the Smyrna fig must be pollinated. It 
is only after this process that the fruit develops the delicious aromatic nutty flavor that makes 
it superior to other varieties. 

The fig culturist provides for fertilization in the following manner. The larval wasps 
grow in the caprifig. When fully developed they emerge from the eye, covered with pollen. 
Their task is to seek out other caprifigs in which they may deposit their eggs. The fig culturist, 
just prior to their emergence, hangs the eaprifig, containing the fig wasps in the Smyrna fig 
tree. This is accomplished by placing a number of figs in wire baskets which are then hung 
upon the branches. The wasp, leaving the caprifig, immediately enters the orifices of the 
Smyrna fig, seeking the proper place to deposit its eggs. However, the styles of the pistillate 
flowers of the Smyrna fig are so long that the wasps are unable to lay their eggs in the proper 
place. They perish in the fruit and their bodies are absorbed by the growing cells. But they 
have transferred the pollen. 

Some figs do not require caprification or fertilization, while others do. Each tree pro- 
duces two or three crops each year, the earliest being from the old wood of the tree, the 
later ones from the newer growth. In some varieties caprification, fertilization with the 
pollen of the wild or caprifig by means of the fig wasp, is necessary only with the first crop; 
in others only with the later crop; some figs like the Smyrna will not mature at all unless 
their blossoms are pollinated. At the other extreme, there are varieties which do not 
require pollination at any time. 

With different varieties the first crop may contain only staminate flowers, the second 
only pistillate or vice versa. The need for caprification or otherwise in the different succes- 
sive crops obviously depends upon whether the staminate or pollen-producing elements are 
present. ‘The Smyrna fig never has other than pistillate flowers. In the figs which have not 
been fertilized the fruits or ‘‘seeds’’ are merely empty little shucks, 

The fig orchardist must, therefore, have three elements for successful production of his 
fruit: the cultivated fig tree, the wild fig or eaprifig, and the fig wasp which develops only 
in the latter and which inadvertently carries the pollen from the caprifig to the other varieties. 

The common fig is a shrub or small tree rarely more than 25 feet in height. Some 
varieties are woody climbers. The golden fig commences as an epiphyte, the seed germinating 
in the crevices of other trees, after which aerial roots grow out, until they strike the soil. 


[his being aecomplished the root eventually becomes trunklike. The banyan seed, another 
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variety, does likewise. When once rooted in the soil it stands independently of its original 
host tree. ‘Many aerial roots may be put down which later grow to large size. As a conse- 
quence, in the East Indies the banyan is ‘‘ known as an immense living columned hall, consist- 
ing of a plant with an expanded canopy of leaves and numerous stem-like crop roots growing 
down from the boughs.’’ 

Figs may be eaten fresh or dried. Medicinally, they are used in syrup form. With no 
pharmaceutical houses in ancient times, no pills or tablets, one can understand the plant having 
been held in high esteem as a pleasant natural laxative. 

Breadfruit.—Artocarpus communis.—According to Sturtevant the breadfruit tree affords 
one of the most generous sources of nutrition that the world possesses. Twenty-seven trees 
which would cover an acre with their shade are sufficient for the support of from ten to twelve 
people during the eight months of fruit bearing. It is native of the tropical islands of the 
South Pacific. First described in 1695, it has since been naturalized in tropical America and 
Jamaica. The fruit is about the size of a child’s head, with reticulated surface, a thin skin 
and a core about the size of a small knife handle. The edible portion lies between the skin 
and core, is white as snow and of the constituency of new bread. It is rather sweetly insipid 
in taste and is best eaten baked or roasted, when it has the constituency of a custard pudding 
and somewhat the taste of sweet potato. 

Nowhere does it grow wild. It appears to have been an ancient product of cultivation 
by the natives of the Pacific Islands. Sturtevant states, ‘‘in the cultivated breadfruit, the 
seeds are almost always abortive, leaving their places empty, which shows that its cultivation 
goes back to a remote antiquity.’’ 

Breadfruit is preserved by the natives who bury it in deep pits where it ferments and 
becomes of the constituency of cheese. It then has a very unpleasant odor and taste which 
is greatly relished by the natives. 


The Buckwheat Family.—Polygonaceae 


The two edible members of this family are rhubarb and buckwheat, familiar to all and 
characterized especially by their large heart-shaped leaves. Under exceptional circumstances 
the rhubarb leaf may measure a yard across. 

Among the other members of this family we are especially interested in rumex or dock 
since its pollen is responsible for some pollinosis. 


Rhubarb.—Rhewm rhaponticum.—Rhubarb, or pie plant, originated in Asia. The several 
varieties have come from China, Tartary, the Himalayas, Mongolia, southern Siberia and the 
region of the Volga. It was introduced into Europe in 1608 where it was first cultivated at 
Padua, Italy. While it was grown in England in about 1773 it was not used as a culinary 
plant until about 1827. It was introduced into the United States about 1800, being used 
for tarts and pies. 

It still serves this purpose excellently, providing a rather acid, tart taste, not unlike that 
of apple. It is somewhat laxative and extracts of it are used medicinally for this purpose. 
The leaf should never be eaten since its oxalic acid content is high. 

Buckwheat.—Fagopyrum vulgare-—Common buckwheat has been cultivated in China for 
over 1,000 years. According to one authority, it was introduced into Europe from northern 
Asia at the beginning of the sixteenth century. According to another, it was brought back by 
the armies returning from the Crusades. It was introduced into America in New Amsterdam 
in 1626. It is now common through the northern states and Canada, being most abundantly 
grown in New York and Pennsylvania. 

The edible portion is a large grain somewhat resembling a beechnut. This explains 
the derivation of the name, taken from the German buchweizen, meaning beech-wheat. The 
flour is used chiefly for batter cakes. Alone, it is dark and rather bitter and is therefore 
customarily mixed ‘with some other flour such as wheat. This improves the taste and cooking 
quality. An allergic may also be exposed to buckwheat in honey. Buckwheat honey is re- 
garded by many as especially delicious. 

Much of the so-called buckwheat flour is not pure but mixed with other flours. Pure 
buckwheat flour may be obtained, usually directly from some small neighborhood mill. it 
should be purchased in small quantities sinee insects are readily attracted to it and its keeping 
qualities are not good. J 

Jewish Kasha is said to be a pure buckwheat soup. It may be obtained from delicatessen 


stores. 
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DICOTYLEDONOUS FOODS | 





Walnut Family.—J/uglandeae 


Walnut.—Juglans baccata—tThe so-called English walnut is a native of the territory 
between Greece and the Himalaya Mountains. In the United States this was termed English 
because in the early days it was imported from England. Today fifty per cent of the English 
walnuts consumed are erown within the United States and of those imported one-third come 
from France. Black walnuts and white walnuts or butternuts are native of North America. 
Both of the latter are dark shelled. The term black refers to the dark brown bark of the 
tree, while the term white as applied to butternut refers to the light grey bark. Butternut is 
quite oily. The Indians used this oil for seasoning their food. 

There is a walnut oil made especially in Germany and Switzerland, of a delicate nutty 
flavor which is obtainable in the United States and may be used in place of olive oil. 

Pecan.—Carya olivaeformis.—This is indigenous to the southeastern United States, the 
Mississippi Valley and the river valleys of Texas. The name is derived from the Indian term 
pecaund. The Indians of Louisiana expressed the oil which they used as a seasoning for their 
food. Pecan is a variety of hickory. 

Hickory.—Carya alba.—This tree grows only in North America. 





Beech Family.—Fagus 


Chestnut.—Castanea.—The European chestnut is said to have been indigenous either 
to the south of Europe, from Spain to the Caucasus, or to Asia. It was abundant in Italy at 
the time of Virgil. The peasantry of certain sections of South Europe even today rely upon 
the chestnut as a main food. Such places are the Apennine Mountains of Italy, Savoy in 
the south of France, Silicy, Tuscany, and parts of Spain. In these territories the nut is 
ground into a flour from which bread and puddings are made. 

The American chestnut appears to be indigenous to America, growing along the Atlantic 
Seaboard and as far west as Michigan. The chinquapin is a small but very pleasant-tasting 
chestnut, growing in the southern United States. 

Chestnuts favor especially mountainous districts, areas where cereals cannot be satis- 
factorily raised. This accounts in part at least for their popularity as a basie food in the 
mountainous districts of southern Europe. The chestnut blight of a few years ago in the 
United States destroyed the majority of our chestnut trees. 

Chestnut flour is available. The marron, a large chestnut grown in France and Italy, is 
delicious when fresh roasted. In this country it is available in preserved form or coated with 
sugar ice (marron glacé). 

The horse chestnut is inedible, chiefly due to the bitterness of the seed, although it has 
been used as a substitute for coffee. It is a native of Greece and the Balkans and was 
imported into America. The California horse chestnut, a low spreading tree of the Pacific 
Coast, has also a bitter nut which, however, was formerly used by the western Indians in 
soups and gruels. 

Filbert. Hazelnut. Cobnut.—Corylus—The North American variety, called hazelnut, 
is smaller than, but as tasty as, the European variety, filbert and eobnut. The latter took its 
origin in Kurope and Asia Minor. It was cultivated by the Romans and derives its name 
from Philibert, a king of France who ‘‘ caused by arte sundry kinds to be brought forth.’’ 
The best varieties, Barcelona nuts, come from Spain. Many are grown in Kent, England. 
They were first imported into America in 1629. In Kazan, Russia, where the nuts are ex- 
tremely plentiful, an oil is expressed for use as a food. 

Wintergreen.—Gaultheria procumbens.—Although the true wintergreen is a member of 
the heath family, wintergreen flavoring or extract is usually obtained from the birch, sweet 
or black, the twigs and leaves of which yield a chemically identical oil. 

Beechnut.—Fagus ferruginea—The nuts are small, triangular, and grow 
ered with a prickly burr as is the case with most nuts. 
varieties. Although small the meat is most palatable. 
a coffee substitute. 


in pairs, cov- 

There are American and European 
The roasted nuts in France serves as 
In Germany the nut oil is used as a salad oil and as a butter substitute. 
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The Oak.— Quercus 


Acorn.— Quercus esculus.—Acorns are not customarily eaten in this country, but ‘‘sweet 


acorns’’ are still quite popular in southern Europe. 


The Beet or Goosefoot Family.— Beta 


Although the principal cultivated members of this family are beet and spinach, a 
number of weeds which are of importance in allergy, especially in causing pollinosis, are also 
members. Chief among these are Russian thistle, lamb’s quarters, pigweed and goosefoot. 
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Fig. 77.—The beet family. 


Chard. Swiss chard. Sea kale.—Beta cycla—This was a predecessor ot the better 


: Pe . oA Asa, Sas : » leaf 
known beet. The chard has a well-developed edible leaf which is used as a salad, 01 the lea 
and stem may be prepared and eaten like asparagus. 


been developed from the chard by the breeding of a kt 
Chard was mentioned by 


The root is insignificant. The beet has 
large fleshy root plant. Its original home 
Aristotle and by the Greeks and 


appears to have been North Africa. Pt is coeeticne 


Galen and Dioscorides mentioned if 


2omans who followed him. 7 | 
pega stalks of artichoke, cardoon, and some 


The term chard is also sometimes applied to the 


other plants. 
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Beet.— Beta vulgaris.—This is relatively a modern vegetable. It first came into nee in 
Germany and England in the sixteenth century. It was introduced into the United States 
from Europe. | PE RO 

The sugar beet is but a variety of the common beet, selected on Brceens S he : le 
sugar content. The sugar beet industry was started in France in 1811. Fifteen ir eae 
1,500 tons of sugar were being produced annually from the sugar beet. Today half of the 
total sugar output of the world is from beets. 

Wind is the chief factor in dissemination of beet pollen. 

Spinach.—Spinacia oleracea.—While a member of the same group, spinach is not as 
closely related to Swiss chard and beet as they are to each other. It appears to have been 
introduced into Europe through Spain. Like beet, it is relatively a newcomer, having been 
first described as an edible in 1351. In 1390 it was mentioned as one of the vegetables for 
use in the Court of King Richard the Second. : 

New Zealand spinach, mountain spinach and orache are not true spinaches. They 
may be eaten even though one is allergic to true spinach. 





Fig. 78.—Comparison of beet leaves (left) and spinach leaves (right). 


The Gooseberry Family.—Grossulariaceae 


The two edible members of this family are the currant and the gooseberry. Both have 
originated in cooler climates rather than warmer, as most of the foods which we have previ- 
ously discussed have done. 

Currant.—Ribes rubrum.—The currant is said to have reached culture from the Danes 
or the Normans. Improvements in the varieties were made in The Netherlands. These improve- 
ments appear to have been obtained by planting seedlings of unusually good wild plants 
in gardens where the soil and other facilities for development were optimal. The currant 
was not described prior to the sixteenth century. However, very early after its first mention 
it was described as a border plant in gardens, recommended both for its foliage and its 
fruit. 

The red currant was brought to this country from Europe. The Buffalo currant, also 
called the Missouri currant or golden currant, was native to the Missouri and Columbia Rivers 
and was first brought to the East by Lewis and Clark on their return from their famous 
expedition. The Buffalo currant is cultivated in Utah for its fruit. There is a black currant 
of North America and another of Europe and Asia. All currants are berries primarily of 
northern countries extending southward principally along mountain ranges. 


The currant is a small acid berry usually used in jelly, jams, preserves, and pies. 
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Dried currants, as used in cakes, biscuits and the like are not actually currants. They are 
small seedless raisins grown principally on the Grecian Islands of Zante. One who is allergic 
to grape should, therefore, avoid dried currants, 

é Gooseberry.—RKibes grossularia.—This is a very similar plant which developed in Europe, 
North Africa and the Himalayan region. Its original habitat was northern Europe. It was 
unknown in the Mediterranean area in Greek and Roman times. It was first mentioned 
in the sixteenth century at about the same time as the currant. There is also a native North 
American wild gooseberry first described in New England in 1609. 

This berry has been most perfected in England where it is consumed in large quantities, 
It is not as popular in this country since our native varieties are not as good. Good goose- 
berries in England often reach a full inch in diameter, 

Gooseberries are used for the same purpose as currants. They are especially good in 
pies, cooked either green or ripe, and because of their tartness they add to the taste of a 
sauce. Up to the present, attempts to cultivate English gooseberries in this country have 
not been successful, chiefly due to their susceptibility to gooseberry mildew. 

Kennedy (1936) has reported atopic eczema from gooseberries. 


A 


The Cabbage or Mustard Family.— Brassicaceae 


This family comprises a large group of vegetables: cabbage, turnip, broccoli, Brussels 
sprouts, cauliflower, collard, kale, kohl-rabi, rutabaga, savoy cabbage, charlock and _ the 
mustards. They are all very closely related and probably all came from a common ancestor. 
For this reason, and with crossed allergic reactions common in this group, if one has observed 
one or more positive reactions to individual members, it is safest to recommend avoidance of 
the entire group. One may almost say that mustard is the seed, kale and cabbage the leaf, 
Brussels sprouts a diminutive head, broccoli and cauliflower abortive flowers, kohl-rabi an 
enlarged fleshy stem, and turnip and rutabaga an enlarged tap root of what is practically 
one and the same plant, the differentiation depending on what portion of the plant has become 
overdeveloped. 

The entire group appears to have been first grown in Europe and northern Asia, 
especially in the cooler climates such as Russia, Siberia and the Scandinavian Peninsula. Even 
today they do best where it is not too hot. Now they are cultivated practically through- 
out the civilized world. 

Turnip and rutabaga.—Brassica campestris.—These appear to have been primarily of 
northern origin, from the region between the Baltic Sea and the Caucasus. The rutabaga 
or Swedish turnip was developed on the Scandinavian Peninsula. It was known in France as 
early as A.D. 42. The Romans spoke of it. Rutabaga was introduced into England in 1790. 

Cabbage and kale.—Brassica oleracea—The kale is essentially an open leaf cab- 
bage. It had many other names in former times such as cole, borecole and colewort. This 
explains the derivation of the familiar term cole slaw, cole being an old term for kale and 
slaw a Danish term for salad. The kale is an open plant, not heading up like cabbage 
nor producing edible flowers like cauliflower and broccoli, There are many varieties depend- 
ing upon the appearance of the leaves which in many cases closely resemble each other. 
Kale was very popular among the Greeks and Romans. ; 

Like kale, cabbage presents many forms. That the ancient Greeks held this plant in 
high esteem is indicated by their fable that it sprang from the perspiration of the brow of 
Jupiter. The Egyptians worshiped the plant and Greeks and Romans alike recommended 
it as a preventive of drunkenness. However, research indicates that the cabbage of the 
Greeks and Romans was not the present-day head cabbage but a loose-headed variety more 
resembling kale. 

Cole slaw and sauerkraut are special preparations of cabbage. The former is usually 
made with French dressing which contains vinegar and the latter always contains yeast. It 
is a fermented cabbage. 

Collards, Brassica oleracea acephala, is a variety of kale whose leaves are produced in 
tufts or rosettes and which are cut and used as a spinach. The term collards is also applied 
to young cut leaves of any cabbage. True eollards withstand heat and are grown especially 
abundantly in the southern states. However, they develop a much better taste after frost. 


Cauliflower Broccoli—Brassica oleracea var. botrytis.—If a member of this general 
whieh show no tendency to turn inward, it becomes an open 
the growth is stunted, the joints are short and leaves turn in- 
If, instead of either of these tendencies, there is 
There 


family develops chiefly leaves, 
cabbage or kale. If, however, 
ward, this becomes a head or heart cabbage. 


an unusual tendency to the formation of flowers, the result is a eauliflower or broccoli. 
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in the former the heads are sm . ie 
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Brussels sprouts.—Brassica oleracea var, gem mifera.—This has been grown in the Ce 
least since the thirteenth century. It is im essence a cabbage which 


* Brussels, Belgium, at nee 
- side of which axillary leaf buds develop into small heads 


has grown a large stem, along the 
of cabbage or sprouts. Each bud grows a miniature cabbage. 
abbag 






Cabbege 


~y 7; Cauliflower 


Fig. 79.—The cabbage family. 


Kohlrabi.— Brassica oleracea var. caulo-rapa.—t|t is interesting to observe how the 
term cole, former name for kale, persists with alterations in the development of the various 
species which we have been discussing. We see it in broe-coli and in cauliflower which was 
formerly colli-flower, in collards or ecole-wort and here again in kohlrabi. This last 
appears to have been one of the latest additions to the cabbage group, not having been 
described definitely prior to 1564. According to some writers it is a cross between the 
eabbage and rape (a variety of turnip chiefly grown as stock feed). The derivation of the 
name from cole-rape appears traceable. Although kohl-rabi appears very much like the turnip, 
the difference is that while the latter is a tap root and grows beneath the ground, the former 
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resemblance of vegetative characters (leaves). Top row 
cabbage. Bottom row broccoli, kale. 


Fig. 80.—The cabbage family showing : 
" raddish, collard. Middle row: Brussels sprouts, 
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is a fleshy stem growing above ground developing from the stem, just above the cotyledons. 
Leaves sometimes grow out of the upper part of this fleshy stem as well as from the stem 
above. 

Mustard.— Brassica nigra.—Black (or brown) mustard was a plant of the ancients, sup- 
posedly made known to mankind by Aesculapius, the God of medicine, and Ceres, the Goddess 
of the seeds or harvest. It was used by Hippocrates 480 B.c. It is cultivated widely, but espe- 
cially in Alsace, Bohemia, Italy, Holland, and England. It has escaped from cultivation in 
Europe and in the United States and is at times a troublesome weed. Charlock, another 
variety of the same family, is one of the worst weed pests in the grain fields of the Middle 
West. 

The use of mustard as a condiment dates from 1720 when an old woman living in Durham, 
England, developed a method of grinding the seed in a mill and separating it from the husk. 
She kept this as a secret process for many years. Present brands of prepared mustard are 
still termed ‘‘Durham Mustard.’’ The pungency of table mustard does not exist in the 
seed itself and only develops after the ground seed has been mixed with water, when a 
specific enzyme produces the volatile oil, from a glucoside of the seed. Most table mustard 
contains, in addition to the ground mustard, flour, vinegar, and water. Sometimes other condi- 
ments are added. Pure mustard flour may be obtained. 

Mustard greens and mustard salad are usually made from the leaves of white mustard, 
which is milder than the black. 

Radish.— Raphanus sativus.—This plant probably had a different remote ancestor from 
the members of the cabbage family previously discussed. However, it is quite closely related. 
It takes its origin from China. Radishes were cultivated in Egypt in the time of the Pharaohs. 
The Greeks esteemed it so highly that in presenting their gifts to the God Apollo, the repre- 
sentations of turnip were made of lead, beets in silver but radishes in beaten gold. It was used 
medicinally to such a extent that an ancient Greek physician wrote a book on the radish. It 
was introduced into England in 1548 where it was ‘‘used as a sauce with meats to procure 
appetite.’’ The radish is still a relish, since it has practically no nutritive value. 

Horse-radish.—Radicula armoracia.—This and water cress belong to yet another group 
of the cabbage family. Another name for horse-radish is red cole. It is indigenous to 
eastern Europe from the Caspian to Finland. Grown for the white flesh of its very pungent 
root, it is customarily grated and dispensed in jars. 

Water cress.—Kadicula nasturtium-aquaticum.—The young shoots and leaves of this 
plant have been used as a salad from remotest times. Xenophon recommended it to the 
Persians. The Romans believe it curative of insanity. It is widely grown in Europe, America, 
India and elsewhere, growing best in running water with sandy bottom. 


The Rose Family.— Rosaceae 


Be ier: 72 Renee : ; 

The most important crop plants in this family are raspberry, blackberry, strawberry 
and dewberry. Rose and spiraea are members of the family. The resemblance between the 
leaves of the rose, raspberry and st rawberry is quite pronounced. 

All of the berries here discussed appear to have been indigenous to both the New 
and the Old Worlds, including Europe and Asia. Some of the largest strawberries grow wild 
in Chile. The North American Indians relished the raspberry as a food. Although members 
of this group were recognized as growing wild from ancient times, its cultivation as a garden 
plant appears to have commenced in the sixteenth century. It is only within the last one 
hundred years that special strides have been made in the development of new and improved 
species. 

Strawberry.—Fragaria.—The Latin name fraga referred to its fragrant sweet smell. The 
plant was known to the Romans but not to the Greeks. Throughout all the early writings 

eS M a 
the fact of its growth so near the ground appears to have been the feature most emphasized. 
rae »grlu ve Vey pe 
It was early called the Earth Mulberry. An early German term was the earth berry ( Erd- 
To. ae 7 F vans k Sie ° ° . e . . P ° 
beere). Even the present name strawberry has a similar derivation, implying that the berries 
were strewn upon the ground. The old English word for strewed was strawed and one micht 
: > 
have spoken of the strawed berry. 

Like the fig, the strawberry is not a seed but a seed receptacle, the seeds being half 
buried on the surface. i 
7 A certain food handler always developed hives when handling erates of 
The ne of fresh strawberries gave him hives but cooked strawberries did not, 

le koe ri writer of a family with strawberry allergy in several generations. The 
great-grandmother had migraine fr strawberries; Tt op, es ‘aol , 
‘tch??= thou datiiaridat erate i. Spans rries; the grandmother, belly colic and beggar’s 

; é » angioneurotic edema of the tongue and eyes with chills and fever: 


strawberries, 


and 
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the patient herself had hives from strawberries. Curiously she had discovered that when 
menstruating she could eat strawberries without symptoms. Her daughter had urticaria cause 
undetermined.* j 
Raspberry. Blackberry. Dewberry. Loganberry.— 
related. The dewberry can be distinguished from the bl 
both the flowers and the berries tending to hang 


ubus.—These are all very closely 
ackberry by its trailing character, 
toward the ground. The loganberry is a 
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Fig. 81.—The morning glory and rose families. Sweet potato with its vine ati hig 
Showing relationship to morning’ glory. Strawberry and raspberry, showing resemblance « 
leaves to those of rose. 


special variety of dewberry, large, dark, almost fleshy and occasionally reaching a length 
up to two inches. It is cultivated widely on the Pacifie Coast. 

The members of this family are eaten fresh or in jellies, preserves, pies, tarts or as flavor- 
ing for beverages and frozen desserts. 


The Apple Family.—Pomaceae 


Apple.—Malus.—\t seems improbable that this was the famous fruit of the Garden 
of Eden, evidence pointing more to the apricot. The apple tree grows in cooler climates, the 





*Lyon, W. R., Tucson, Arizona: Personal communication, 
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North of Europe, China, North America. It has been cultivated from remote times, carbonized 
apples having been found in the habitations of the prehistoric Swiss Lake Dwellers. These 
may have been the original wild apples, rather than cultivated varieties. Apples were known 
to the ancient Romans and the Phoenicians who raised them in their gardens. They were not 
native to America but were imported from Europe. Today North America is the greatest 
apple region in the world. There are several thousand varieties. Ta 

The many ways that apple may be used in the preparation of foods make this a 
desirable addition for those who are not allergic to it. On the other hand, for those who are 
allergic, special care must be taken in its avoidance, Cider vinegar has definitely caused 
allergic symptoms, in my experience in patients who are allergic to apple.* Probably the 
chief way in which apple is often presented to the unsuspecting apple-allergic is in commercial 
jellies. ; 

Pectin and jellies—Pectin is a substance which is present in many plants, especially in 
fruit pulps, which thickens and jellifies on cooking. It is closely allied to the gelatins and 
seaweeds. It is present in large quantities in apples, cranberries, currants, gooseberries, guavas 
and quinces. It is deficient in raspberries, strawberries, pineapples and ripe grapes. Pectin 
is, therefore, added to this latter group in the manufacture of jelly. It is similarly used in 
jellies prepared for flavor such as mint jellies. Apple pectin or ‘‘pectin extract’’ is made 
commercially or at home from the pressed pomace, residue from cider manufacture, and 
from the skins and cores of apples. Pectin is also made from the inner white peel of citrous 
fruits. 

Pectin is also used at times in some candies such as Turkish paste and gumdrops. I 
have seen one apple-allergic patient who experienced a recurrence of migraine following the 
eating of Turkish paste containing apple pectin. 

Apple butter.—True apple butter consists of apple meat boiled and evaporated, with 
cider or vinegar, to a semi-solid consistency, seasoned with sugar and spices. It makes a 
pleasant extra dish for the allergic who would broaden his diet. However, it should be borne 
in mind that there are imitation apple butters, usually made of corn starch, flavored with 
citric acid and apple oil and brought to the right consisteney with vegetable gums and waxes. 

Crab apples.—Malus coronaria.—There are two varieties, one native to the United States, 
the other to northern Siberia. The fruit is not edible raw, the taste being harsh and acid, 
but when cooked it makes excellent jellies, marmalades and preserves. Crab apple is very 
closely related to the apple since the two have been hybridized into an edible apple. One 
who is allergic to apple should therefore avoid crab apple jelly. 

Quince.—Cydonia.—Native of the Mediterranean and Caucasus regions, the quince was 
held in high repute by the ancients who dedicated it to the Goddess of Love. It is about 
the size and appearance of an apple or rounded pear, greenish in color. It is grown in 
many regions. Western New York is the largest growing section in the United States. The 
quince is not eaten raw but, like the erab apple, makes excellent jellies, jams and preserves 
and is very good cooked. Its pectin content is very high. 

The quince was the original fruit used in the preparation of marmalades, during the 
reign of Henry the Seventh. The Portuguese name for quince is marmelo. 

Pear.—Pyrus.—Native of Europe and the Caucasus, the pear, like the apple, has been 
found in remains of the Swiss Lake Villages. It was known to the Phoenicians, cultivated 
by the Romans. It was imported into the New World. 


The Plum Family.—Drupaceae 


All members of this group are quite closely related, although it is probable that they 
did not come from common ancestors. Peach and almond contain an identical protein, 
amandin, which might also be found in other members of the group. So-e 


ma alled almond 
oil is obtained from almond, peach, cherry and apricot. 


Most of that commonly used is 
obtained from the apricot. Poisoning from prussic acid has occurred after the eating of peach 
seed and wild cherries as well as from bitter almond. The glucoside amyegdalin # changed 
to prussie acid by an enzyme which becomes active in the presence of water, In the manu- 
facture of almond oil the seeds are ground and pressed to remove undesirable fattv oils 
following which the residue is again ground, fermented and steam distilled. The distillate 
is almond oil and hydroeyanie acid. The latter is removed by treatment with lime and 
copperas. 

_As is true with so many of the botanical food groups, it i 
tization to two or several members of the family in 
sensitization to all members. 


S$ not unusual to observe sensi- 
& given individual, but rare to observe 


H. J. Heinz Company prepares a white vinegar derived from rye, barley and eorn 
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Peach.—Prunus persica.—This plant was introduced into Asia Minor and later, Greece 
and Rome from China, its original home. It reached Europe about the third or fourth century 
B.c. In Greece at that time it was supposed to have come from Persia and was spoken of as 
persica, a term from which modern ‘peach’? is derived. It was introduced into the New 
World through Mexico by the Spanish conquerors, 

Peach is mentioned in the books by Confucius 500 B.c. and its cultivation in China has 
been traced back to one thousand years before Christ. 

There are over one thousand varieties of peach in the United States, 

Nectarine.—This is a variety of peach with a smooth skin. While it has only re- 
cently become more frequent on the market, it is by no means a new plant. It was first 
described in 1532. 





Almond 
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legume. Resemblance to their related foods is app: 


Apricot.—Prunus armeniaca.—A native of Armenia, Arabia and gs al sede is 
central Asia, apricots were held in such high esteem that, according to preatdaene : oe s¢ an 
in 1620 joined a crusade against Morocco for the sole purpose of stealing apricots to impo 
into Britain. The culture of apricots in England dates from that time. ae 

Almond.—Prunus amygdalus.—The almond tree as well as the seed rather closely re- 
The chief difference lies in the edible fleshy covering which in the almond 
The tree was indigenous to Asia and to North Africa and 
Almond oil has been 


sembles the peach. 
is thin, dry, woolly, almost leathery. : 
was well known to the Hebrews, the Phoenicians, the Greeks and Romans. 
discussed above. 
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varieties. A prune is not only a dried plum. Prunes may also be fresh. A prune is any 
plum that ean be cured or dried without removing the pit. Other varieties of plums which 
bear mention are the green gage named after a clergyman, Gage, who introduced it into 
England; the damson, a small dark plum often used for preserves; and the sloe or black- 
thorn, sometimes used in the preparation of gins and liqueurs. 

Although the plum originated in the Old World, there is a native American plum, 
of rather poor quality which, however, was highly prized by the Indians. 

Cherry.—Prunus avium.—Cherry, like so many other members of this family, took its 
origin in the Caucasus. It was brought to Italy by Lucullus following his victory over 
Mithridates. Within 120 years thereafter the cherry tree had been imported into lands as far 
away as Britain. Disraeli, however, remarked that ‘‘to our shame it must be told that these 
cherries from the King of Pontus’ City of Cerasuntis are not the cherries that we are now 
eating; for the whole race of cherry trees was lost in the Saxon period and was only restored 
by the gardener of Henry VIII who brought them from Flanders.’’ 

Maraschino cherries are leached, bleached, dried, candied, and artificially flavored. 


The Legumes.—Leguminosae 


This group and the group of the cereal grains constitute the two most important 
agricultural crops. The three important food members are peas, beans and peanuts, but 
two additional members, clover and alfalfa, are at times of allergenic importance. The 
pollen of these latter may cause pollinosis especially in farmers who are intimately ex- 
posed to these insect pollinated plants. At times, clover honey, even alfalfa honey, may 
cause food allergy. 

Both the Old World and the New World have contributed to this very important 
food group. Peas, lentils and some varieties of beans found their origin in Eurasia. The 
soy bean which is of increasing importance at the present time comes from China. The 
lima bean, kidney bean, and peanut constitute the contributions from the New World. 

There is frequent crossed reaction among members of this group which sometimes 
includes peas, beans and peanuts and even also soy bean. Peanut appears to be a most 
frequent offender. 

Lentil.—Lens ecculenta.—This is probably one of the earliest plants brought into 
cultivation by man. The lentil was known to the Hebrews, Greeks and Egyptians and has 
been found in Egyptian tombs of the twelfth dynasty, 2200 to 2400 B.c. It was also 
present in the Swiss Lake Dwellings. Today it is cultivated through central and southern 
Europe, the Near East and India. In France it is used widely, especially the small red or 
brown lentil which is made into soups. There is a lentil flour employed in the preparation 
of bread, 

Bean.—Phaseolus.—There are a number of varieties of bean, the most commonly used 
in this country being the lima and the kidney bean, Lima bean is a native of the New 
World, probably of Brazil where the variety grows wild. While it is cultivated today in 
many parts of the world, it does not grow wild elsewhere. Seeds have been found in the 
mummy graves of Peru. 

Kidney bean is likewise cultivated everywhere but took its origin from America. The 
early explorers of North America found that the Indians cultivated it regularly in a number 
of varieties. The fact of numerous varieties of the cultivated form indicates that cultivation 
must have been going on for a-very long time. The Indians used it as a food, alone, or in 
combination with their other highly cultivated plant, corn, in the form of suecotash. 

The lima bean is flat and slightly kidney shaped. The kidney bean is smaller, thicker 
and takes its name from its. shape. It is the haricot of the French and the frijoli of 
Mexico. In this group are ineluded navy beans, red beans, and Boston beans. String 
beans, also called snap beans or French beans, are the immature pods of several kinds of 
kidney beans. They are picked so young that the seeds are barely visible. Blackeye pea 
is a small bean native of Jamaica. 

Bean flour consists of pulverized dried ripe beans. Bean sprouts is an oriental dish 
usually obtainable in Chinese restaurants in the United States consisting of fresh young 
sprouts of the mung bean, picked just before the development of leaves, 

Parlato has reported sensitization to the fave bean, a bean grown extensively in 
southern Italy, Sicily, Sardinia and to a slight extent in Louisiana and California, Ex- 
posure to its pollen has produced severe symptoms. 

Soy bean.—Soja bean.—Soja max.—This is an Asiatic bean which has been used by 
the Chinese as an important food for many hundreds of years and which has recently 
been imported into the United States where it has found a number of most important uses, 
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Its antiquity in China is suggested by the records of Shen Nung who sowed ‘‘the five 
cereals,’’ 2800 B.c. These five cereals so important to the Chinese were rice, wheat, two 
varieties of millet and the soja bean. 

The soy bean contains large quantities of protein and fat, practically no starch. 
Therefore, when it is used as an important dietary article it should not be considered as 
a substitute for other vegetables, but rather for meat. It may be considered more as 
comparable to cheese. Indeed, a soy bean cheese is commercially available. 

The uses to which soy bean may be put are truly surprising. From it there is made 
tofu, a cheese resembling cottage cheese; soy, a brown sauce which is used in Chinese 
restaurants and is a constituent of Worcestershire Sauce; miso or soy bean milk, a strained 
water solution of the pulverized bean which looks much like cow’s milk and has been 
used in this country as a milk substitute in infant feedings and for allergies sensitized 
to milk; soup noodles; jellies and sweet meats. Soy bean flour is used in the preparation 
of soy bread. Being high in protein, very low in carbohydrate, it is available not only for 
allergies but also for diabeties. 

Soy bean milk which has rather high fat content is used by bakers, confectioners and 
chocolate manufacturers. The soy oil keeps the bread soft, apparently fresh, longer. In 
chocolate it tends to prevent graininess. Therefore, when one is eating bread or a choco- 
late bar he may be getting some soy bean. 

Probably the chief soy bean product is the oil. It may be used with foods in the same 
manner as other high class vegetable oils. It is used in the manufacture of such diversified 
products as soaps, lubricants, water-proof goods, linoleum, celluloid, rubber substitutes, 
printing ink, paints and varnishes and as a lubricant. 

Duke (1934) in stressing the importance of soy bean as a possible allergen remarked 
that soy bean flour is used for 250 or more purposes. It is often mixed with flour and 
therefore found in many breads. It is not infrequently a constituent of breakfast foods, 
diabetic foods, cakes, muftins, biscuits, infant foods, crackers, noodles and macaroni. It 
bestows on the latter the rich color which is normally found in the higher grade semolina 
macaroni, It is used in coffee substitutes, condensed milk, confections and sausage. It is 
used for fodder and fertilizer. It may be obtained as canned beans and in salads. The 
oil is used as a substitute for butter, lard and salad oil. 

Duke found that 5 workers in a soy bean mill, who had cough and asthma, were 
allergic to soy bean extract. He finds that among allergics soy bean reactions occur in 
about the same proportion as those to peas, beans and the other legumes and appear to 
be part of a group reaction. Hill has found that babies fed soy bean as milk substitute 
not infrequently give positive skin reactions to soy bean but he usually finds no evidence 
that they are clinically sensitive to it. 

Pea.—Pisum.—The pea is traced to remote antiquity. There was a Sanskrit name 
for the plant. It has been found in Egyptian tombs. It was cultivated by the Romans. 
However, until the sixteenth century when it began to be more widely cultivated in 
gardens it appears to have been considered an inferior plant. By 1695 it was a great 
delicacy and very expensive. A writer of that year said, ‘‘It is frightful to see persons 
sensual enough to purchase green peas at the price of fifty crowns per litron.’’?’ Madame 
de Maintenon wrote in 1696, ‘‘This subject of peas continues to absorb all others, the 
anxiety to eat them, the pleasure of having eaten them and the desire to eat them again, 
are the three great matters which have been discussed by our Princes for four days past. 
Some ladies, even after having supped at the royal table and well supped too, returning 
to their own homes, at the risk of suffering from indigestion, will again eat peas before 
going to bed. It is both a fashion and a madness.’’ 

Peas were not introduced into England until after the arrival of the Monks following 
the Norman Conquest. They were planted in America at the time of Columbus’ second 
voyage. ; ; x. : 

Peanut.—A rachis hypogaea.—tThe peanut is native of tropical America. The seed has 
been found in jars taken from the mummy graves of Peru. It is now grown in the south- 
ern United States, especially Virginia and the Carolinas, Central America, Africa, Brazil, 
the Orient and elsewhere. It has an unusual method of growth. The flower stalk which 
holds the very young peanut pod and which has grown up into the air gradually bends 
downward after the flower has wilted, finally touching the earth and burrowing into 
the soil. After it has penetrated underground the pod swells and develops ek ee 
pod and seed (peanut). The peanut is not truly a nut. It might better be designated by 


two of its other names, ground pea or goober pea. ee ee 
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peanut butter, peanut oil and peanut flour. Peanut butter is made from roasted, skinned, 
degermed peanuts. The peanut meal or flour consists of ground peanuts from which most 
of the oil has been extracted. It is used in bakery for the preparation of macaroons and 
bread and is used widely in confectionery. Peanut flour bread is very popular in France 
and Germany. High grade cold pressed peanut oil makes as good a salad oil as any. 





Fig. 83.—Flax. 


The Flax Family.—Linaceae 
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in 1175, It was introduced into New England with the earliest settlements. The flax fiber 
is used for the manufacture of linen which is woven into cloth and made into thread, yarn, 
twines, ete. Belgian flax is especially fine for making linen. Belgian linen and Belgian 
lace are world famous. 

Flaxseed.—The Greeks and Romans used flaxseed as a food and it is still eaten, 
roasted, by the Abyssinians. Native Indians of Bombay use it as a food. Even today 
flaxseed occurs as a constituent of some foods. It is present in the breakfast foods, Uncle 
Sam’s Health Food, Roman Meal, and Malt-O-Meal. Allergy to each has been reported. 
The writer has described one such case in which a young woman developed angioneurotic 
edema of the tongue and mouth so promptly after putting the first spoonful of a flaxseed 
cereal into her mouth, that she was unable to swallow it. Had she succeeded in doing 
so she probably would not have survived. Bowman and Walzer have suggested the pos- 
sibility of exposure to flaxseed allergen in the drinking of milk from cows which have 
been fed upon flaxseed meal. The farmer allergic to flaxseed must not handle flaxseed 
meal used as stock feed. It is often a constituent of chicken feeds. I have seen several 
cases in which asthma in persons allergic to flaxseed was due to the chicken feed rather 
than to allergy to feathers. 


A person who is allergic to flaxseed must not be given a flaxseed poultice. Flaxseed 
tea, made from an infusion of the covering of the seed, has been used in cough syrup. 
Flaxseed is rather frequently used in beauty parlors, in shampoos and especially in wave 
setting lotions. 


Linseed oil.—Although linseed oil is not used as food, it seems appropriate to discuss 
it at this point. The oil of the linseed or flaxseed is used for very many purposes. From 
thirty to forty per cent of the seed is oil. It is used as a base for paints, varnishes and 
furniture polish, printing ink, lithographic ink and as a constituent of carron oil. Linoleum 
is linseed oil which has been hardened by treatment with sulfur chloride and exposure to 
heated air. The trade name is obviously derived from this, meaning oil of linum, the 
botanical name for flax. Rowe states that the dust from decomposition and cracking of 
linoleum may cause allergic symptoms. This oil treated in very much the same way is 
used in the preparation of oilcloth, imitation leather, waterproof materials such as oilskin 
coats and as a substitute for India rubber. 

The oil is at times an ingredient of hair tonics and depilatories. 


The Citrus Fruits.—Rutaceae 


Here is one group of fruits which was unknown to the ancient Greeks and Romans. 
Botanists are of the opinion that all members were derived from a common ancestor and 
that the original habitat was tropical Asia and the Malay Peninsula. Small wild members 
of the family have been found in South America but the cultivated varieties have all been 
derived from southern Asia. A few members of this, the Rue family, with inedible 
fruits are native of the United States, chief of which are the prickly ash, hop-tree and 
torehwood. The fruit of the orange tree and other members is a modified berry in which 
the rind has developed as a whorl of modified leaves that have grown about the carpels, 
to surround them entirely. Citrus fruits are grown only in those parts of the United 
States where there is a continuous growing season and where freezing rarely occurs. The 
orange which is so common a constituent of our daily diet was once a most expensive 
luxury. When oranges were first imported into England in 1290, the Queen of Edward I 
bought seven. 

Citron.—Citrus medica.—Originating in the mountains of India, this greenish lemon- 
like fruit was gradually carried westward through Arabia and Palestine and introduced 
into Italy in about the first century A.D. It is grown chiefly for ite. rind which aia sie 
and is frequently seen in this country in cakes and preserves. — The unripe fruit, ae 
greenish yellow, is the etrog used in many Hebrew communities in the celebration the 
Feast of the Tabernacle. Its rind is not the source of the oil of citronella, which is ob- 
tained from a fragrant Ceylonese grass. 

Orange.—Citrus sinensis—The sweet orange was not cultivated in Europe until 
about the middle of the fifteenth century. It is stated that in 1548 Taka Castro, a 
Portuguese warrior, planted a tree at Lisbon. This tree was still alive in ode en ae 
it practically all European orange trees were propagated. According to arg aut np ys 
in the year 1500 there was only one orange tree in France, planted in 1421 and still living 
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in 1860, at Pempeluna in Navarre. The introduction of the orange and other citrus fruits 
after the citron, into Europe, is attributed to the Arabs. It was brought to the New 
World at an early date. 

The tremendous orange industry in California dates from 1873 when Mrs. L. C, 
Tibbets received two young trees from Bahia, Brazil, which she planted in Riverside, 
California. A few years later she was selling grafting-buds at a dollar apiece. In 1880 
the California crop of navel oranges was one crate. Today its value runs into millions of 
dollars. One of Mrs. Tibbets’ original navel trees is still bearing. 

Much of the world’s supply of orange oil comes from Sicily where it is pressed from 
the peel. It is used in perfumes, soaps, flavoring extracts, and slightly as a drug. 

Oranges are frequently colored artificially. Allergy to this orange color dye has 
been reported. Oranges artificially colored are labeled accordingly. 

Sugar orange.—Seville orange.—Sour orange.—Bitter orange.—Bigarade orange.—This 
wes the original orange of Europe, being imported into Spain by the Moors in the eighth 
century, seven hundred years prior to the arrival of the sweet orange. It is too acid and 
too bitter to be eaten raw, but is grown widely through southern Europe and used prin- 
cipally in the manufacture of orange marmalade, and candied orange peel. The oil is also 
used. 

Orange blossoms are sometimes used in beverages especially in South America. The 
use of orange blossoms by brides is an ancient custom originated by the Saracens as an 
emblem of happiness and prosperity. 

Tangerine.—Citrus nobilis var. deliciosa.—First cultivated in Cochin China.. A small 
variety of the mandarin orange. 

Bergamot.—Citrus bergamia.—This first appeared in Kurope in the seventeenth century. 
Its oil is used in perfumery. The name is also applied to certain herbs of the mint family. 

Lemon.—Citrus limonia.—This also was introduced into Europe following the Arab 
conquest. Lemons are usually picked green, the time for picking depending upon the 
standard size desired. The fruit continues to ripen and develop its yellow color after 
picking, a process which requires several months. This may be hastened by exposure to a 
temperature between 90 and 95 degrees Fahrenheit, when the proper color may be obtained 
within four to six days. Lemons are used fresh, or the juice may be kept for some time. 
Lemon oil obtained from the peel is an important by-product. Most is made in Sicily 
and in southern France. Lemon extract is second only to vanilla extract in quantity con- 
sumed. This is obtained from the oil. 


Grapefruit.—Pomelo.—_Shaddock.— Citrus grandis.—There are several varieties, those 
in the United States consisting of the white pulped and the red pulped. This is native of 
Polynesia and the Malay Archipelago. It is found, possibly native, in the Fiji Islands. It 
Was introduced into Florida by the Spaniards early in the sixteenth century. Its name is 
derived from the fact that the fruit grows in grape-like clusters. Superior cultivation and 
the development of better types have made it preeminently an American fruit. 

Lime.—Citrus aurantifolia —A pleasing variation from the lemon, used chiefly for 
flavoring beverages and confections. 

Limequat.—A hybrid of the kumquat and the Mexican lime which possesses the taste 
of the lime and the hardiness of the kumquat. 

Kumquat.—Fortunella.—This is grown chiefly in China and Japan. The fruit is the 
size of a cherry or gooseberry. The entire fruit including the rind may be eaten. Sliced 
or quartered it may be incorporated in fruit or nut salad. It may be candied or preserved 
as jelly or marmalade. Although the tree may grow to a height of ten or twelve feet, in 
Ae ee 

piu ape Japan it is often potted and dwarfed to two or three feet. This is the form 
in which it is more often seen in this country. (See Fig. 92.) 


Pistachio.—Pistachia vera 


Pistachio nut.—Pistachia vera.—This is derived from a tree native of western Asin 
but it is now cultivated in all countries bordering the Mediterran 
extent in California. The fruit is about the size of an olive. 
and mild is eaten as a nut. 


an and to a certain 
The kernel which is oily 
It is also used especially in ice cream and confectionery. 
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The Maple Family.—Aceraceac 


Sugar maple.—4. saccharinum.—Maple sugar may be obtained from several species of 
maple including silver, Norway, red or swamp maple, but the chief source is the rock or 
sugar maple. This is native to North America, extending from Canada to Georgia and 
Arkansas, but especially abundant in New England. The Indians made sugar from the sap 
of the tree prior to the advent of the white man and the early New England colonists found 
it the chief and often only source of sugar. 
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Today most maple syrups, even though coming from Vermont, contain other sugars in 
addition to maple. The Vermont Maple Cooperative pure maple sugar, ‘‘cube form’’ (Essex 
Junction, Vermont) is pure maple sugar. 


The Grape Family. Vitaceae 


The three most important genera of this family are grape, pepper vine and the genus 
which includes Virginia creeper and American ivy. 

Like so many others of the foods which we have been discussing, the European grape 
or wine grape was native of Asia. As is equally true of the other foods discussed, this does 
not mean that there were no other types of grapes elsewhere. Indeed, there have been wild 
grapes native of every continent including Australia and many of the larger islands. But 
most of these are still wild, inedible or not as good food as the cultivated. With this food 
as with others, at some particular place in the world in remote history, an especially good 
variety was discovered and cultivated artificially, with resulting improvement. This variety 
was then imported into new population centers and became the edible food even though wild 
varieties of the same plant may previously have existed in the new areas. . 

Grape.—Vitis.—This sequence is especially interesting to follow with the grape since 
there are two varieties that have been developed for food, the wine grape which was brought 
to the United States from Europe, more remotely from Asia, and the table grape which is 
native to America and was imported into Europe. According to Robbins the European grape 
which is propagated from stem cuttings has been grown in this manner, vegetatively, for over 


five thousand years. 

The wine grape passed from Asia into Greece, then Sicily, was carried to the south of 
France by the Phoenicians and on to the banks of the Rhine by the Romans. The care of 
vineyards and process of wine making were described in Egypt 2440 B.c. In the Bible 
they are mentioned in the history of Noah. This grape vine was carried to the New World by 
Columbus in 1494. It was introduced into California by the Spanish priests around 1769, 

The European or wine grape is grown successfully in this country only in California. 
It is at the same time a very excellent table grape, being sweeter, larger, more tender and 
of more solid pulp than the native American grape. The so-called malaga grape is an example. 
Only the wine grape is appropriate for making raisins. 

The best native American grapes are grouped under the general term fox grapes. These 
are the fruits that were seen by the Norsemen when they reached the New England shores 
in 1006 and which led them to name this newly discovered land Vinland. 

The northern fox grapes like the Concord, Catawba, Delaware and Niagara are not as 
sweet as the wine grape but are as delicious and are used almost exclusively for the manu- 
facture of grape juice and grape jelly. The southern fox grape is quite different, Its 
chief variety is the scuppernong, which grows from the James River south. 

Grape Seed Oil.—This is used in Europe for culinary purposes and closely resembles 
olive oil. ' 

Raisins.—These are made from the European or wine grape. Persons allergic to 
grape should bear in mind that dried currants are actually a special variety of grape. 
(See currant.) 

Wine.—There are two general varieties, dry wines and sweet wines. In the former 
the grape sugar has been converted into alcohol through fermentation. In the latter some 
or most of the sugar remains, the process of fermentation having been terminated by the 
addition of alcohol. The coloring of red wines is derived from the skins. W hite wines 
are made from white grapes or from colored grapes with colorless juice and with skins 
removed. Wines contain yeast in addition to grape juice. 

Brandy is the distillate of wine. Cognac is an especially famous brandy, so named 
after the district where it was originally made. 
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Grape vinegar.—This constitutes an alternative vinegar for those who are allergic 
to apple. There are white and red vinegars depending upon whether they are made from 
white or red wines. 


The Mallow Family.— Malvaceae 


Members of this family occur in a variety of forms: herbs, shrubs, and trees. The 
mallows are rich in mucilage. Familiar members of the family are the marsh mallow or 
althea, hibiscus, hollyhock and cotton. 

Marsh mallow.—<Althaea officinalis ——This is a plant native to Europe and Asia which 
grows chiefly in marshes near the sea. From the roots a tasteless colorless gum is obtained 
for the manufacture of mucilage and at times medicinally as a demulecent. Candy marsh- 
mallows were originally made from it but they are now made from sugar, corn syrup, and 
gelatin. 

Cottonseed.—Gossypium.—Cotton is native to tropical Asia. Cottonseed oil is dis- 
tinctly a new food. Up until 1855 it was considered chiefly a waste product. With the 
development of improved methods for decorticating the seed, the oil became available. It 
is used as a substitute for olive oil and marketed under such names as salad oil, table 
oil, sweet nut oil. Wesson Oil is a pure cottonseed oil. It is as nutritive as olive oil. 
It is sometimes used as an adulterant of olive oil. The person allergic to cottonseed oil 
who ean take olive oil should specify virgin olive oil. Cottonseed oil is also used in the 
manufacture of oleomargarine and lard substitutes such as Crisco and Snowdrift. Cottolene 
is a mixture of refined cottonseed oil and beef suet. 





Fig. 84.—Okra. 


Chis oil is used extentively for packing sardines, salnion, mackerel, tuna and other 
products. It is used to a limited extent in soap manufacture. 

Cottonseed flour.—This is made from the ground whole cotton seed but is not recom- 
mended as a flour substitute because of the occasional toxic effect of its gossypol. Heating 
destroys this toxic substance but this procedure is not consistently reliable. 


Sensitization.— Aaron Brown reports that 2 per cent of allergics are skin test positive 
C | " =, | - : 7 he 
to cottonseed. Cooke finds a lower incidence of 0.6 per cent. G. T. Brown reports 2.4 per 
cent. Taub raises the incidence, in 246 allergies, to 5.3 per cent. 
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The cottonseed allergic is likely to give an extremely strong test reaction. For this 
reason it is safer to use the scratch test and sometimes dane i 
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“ports a constitutional reaction following an intracutaneous test in a dilution of 
1/1,000,000, requiring 2 ce. of adrenalin for relief, This patient gave a positive test re- 
action to 1/10,000,000. 


It is plated that there is a botanical relationship between the cotton plant and the 
oe As Certain of the excitants are identieal in the two. According to Coea and 
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J ‘tonseed. ‘ seed allergies react to kapok. Taub 
states that cottonseed allergies also manifest a tendency to react to other seeds and : 
and to members of the pea-bean family. Since there is no close botanic: Sears 
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wonder whether this may be due to the coincidence that salted peanuts and other nuts 
are usually fried in cottonseed oil. 
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There is an easily understandable difficulty in listing the constituents of prepared 
lards and similar materials. The constituents are often different in cold weather and hot 
weather, fats of high melting point being used in the summer, low melting point in the 
winter. One firm in one year is said to have used 11 different fats and oils in their pre- 
pared lards. There are 189 different brands of shortening which contain cottonseed oil, 
either alone or mixed with other fats. 


Okra.—Gumbo.—Hibiscus esculentus——This is native of tropical Africa and is now 
grown as a vegetable in many of the warmer countries. The long tapering finger-like pods 
may be served whole or sliced. They are used especially in soups to give a shghtly mu- 
cilaginous consistency. It is commercially available, canned. Okra seeds constitute one of the 
best available coffee substitutes. 


A woman experienced urticaria from handling okra from her garden. The eating of 


okra caused gastrointestinal symptoms. A man experienced urticaria from contact with okra 
and with squash. 


Chocolate. Cocoa.—Theobroma cacao 


Chocolate is a contribution from the New World, Mexico, the West Indies and else- 
where. It is now grown also in British West Africa, Brazil, Ecuador, San Domingo and 
Venezuela. Cortez first knew of cocoa when he was treated to the drink from gold cups in 
the palace of the Aztec Emperor, Montezuma. The Spaniards carried cocoa back to Spain. 
They kept its secret for many years, selling it at a high price, as chocolate to the wealthy 
elasses in Europe. The word cocoa is a corruption of the Spanish cacao which is in turn 
an adaption of the Indian Cacauatl. The Mexican Indian also used the term chocolat]. 
As early as 1550 chocolate factories were scattered through southern Europe. ‘The first 
factory in America was established in 1765. The cocoa tree grows from 16 to 30 feet in 
height. The pods are large, from 6 to 12 inches long and from 2 to 5 inches in diameter. 
The cocoa bean, about the size and shape of a kidney bean, is protected by many layers, 
from inward outward, the bean shell, slime tissue, a soft inner shell and the hard almost 
woody outer shell of the pod. The roasting of the bean adds flavor. It is put through 
several processes before it emerges as a thick oily liquid which is run into molds and al- 
lowed to cool. This is the common bitter chocolate. In sweet chocolate cocoa butter and 
sugar are added. Milk chocolate contains, in addition, a condensed milk or milk powder. 
As stated under soy bean it may contain soy bean milk and oil. 


Cocoa, Theobroma cacao or breakfast cocoa, is derived from the same bean but has 
more of the cocoa butter or oil removed. 

Cocoa butter is used in confectionery, especially in chocolate covered candies, in the 
drug trade and in the manufacture of toilet preparations and cosmetics. It is especially 
appropriate for some of these uses since it melts at about body temperature. It does not 
turn rancid. 

A boy with dermatosis, allergic to chocolate, who had never had asthma, de- 
veloped bronchopneumonia. During convalescence he ate chocolate. His cough persisted for 
three or four weeks. The blood showed 12 per cent eosinophilia. Chocolate was then 
eliminated from the diet after which the cough promptly disappeared and the eosinophilia 
dropped to 4 per cent. I have seen cases of dermatitis from cocoa butter applied locally, 
in persons who were atopic to chocolate. 


Tea.—Camellia thea 


All of the tea grown in various parts of the world appears to have come originally 
from China. Its first use as a beverage is hidden in obscueity. There are three Chinese 
traditions. According to the first some Buddhist priests steeped the leaves of a local shrub 
in brackish water to disguise the unpleasant flavor of the latter. They were delighted 
with the results. Another story is that about 2737 B.c. Chin-nung, a famous Chinese 
philosopher, had built a fire from the branches of the tea plant. Some of the leaves ac- 
cidentally fell into the boiling water. The effect of this accidental brew was SO exhilarating 
that he inaugurated the custom. A third account describes its use as a medicine prior to 
that as a beverage. 

Tea was described as being used in Persia in 1633 and as a great luxury opie 
parts of Europe in 1647. In 1657 it sold in England at prices ranging from eke $50 BY 
1680 at from $5 to $6 per pound for the cheap 
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pounds were imported into the United States. In the early days of the Colonies its use was 
widely condemned by the clergy ‘‘who felt it harmful to health, morals and public order.’’ 

The stimulating effect of tea is due to its caffeine content, the average cup con- 
taining approximately 1.5 grains, the same amount that is in an average cup of coffee. 
Caffeine is present in both tea and coffee. One who is hyperergic to caffeine may be unable 
to take either beverage, but one who is allergic to tea or coffee is not necessarily allergic 
to the other. 


The Carrot Family. _Umbellif erae 


Members of this family are usually herbs. They grow best in the north temperate 
regions, rather poorly in the tropics. As foods they are grown chiefly for their leaves or 
roots, although the seeds of celery, caraway, fennel and coriander are often used as flavor- 
ing, and make important additions to our list of spices, 
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beginning of the fourteenth century. The ancient Greeks knew it only in the wild variety 
but the Romans of the first to the third centuries a.p. spoke of it as a garden plant. Here 
again, however, instead of France obtaining the plant from Italy and Asia Minor, Italy is said 
to have imported it from France. 

Carrot is most often served cooked, but tastes best when eaten raw like celery. In this 
form it has a slightly nutty flavor which is delicious. Its high provitamin A content is due 
to the coloring matter carotene. The juice of the red carrot is sometimes used on the farm as 
coloring matter for butter. 


Parsnip.—Peucedanum sativum.—Like the carrot, parsnip is native of Europe. Also 
like the carrot, the edible portion is a tap root. Again, like its cousin, the ancient Romans 
employed the wild plant medicinally before the cultivated varieties were known as food. 

The Emperor Tiberius was so fond of parsnips that he had them imported annually 
from Germany, where the culture appears to have been started. There is a wild parsnip 
indigenous to western North America, the roots of which are the size of peanuts and 
which was widely eaten by the Indians. The cultivated parsnip was imported from Europe 
early in the period of colonization. 


Parsley.—Carum petroselinum.—A native of Europe, this leafy food was highly esteemed 
by the Greeks and Romans. Pliny, Galen and many others wrote of it. It was introduced 
into England from Sardinia in 1548. 

It adds flavor to soups and broths and contains an essential oil which is mildly stimu- 
lating. When eaten with onions it is said to take off the onion smell and prevent the after 
taste. It is used chiefly as a seasoning and garnish. 

Only the cultivated varieties should be used since the wild or ‘‘fool’s parsley’’ is 
poisonous. One variety of parsley, Hamburg or tulip-rooted parsley, has an edible root 
similar to a small parsnip. 

Celery.—Apium graveolens.—Native of Europe, celery was mentioned in Homer’s 
Odyssey. It was known to the ancients, but only as a medicine. It was recommended as a 
blood purifier. Sturtevant suggests that the emphasis placed on the rapidity or celerity of 
its beneficial action may well be the origin of its common name. It was not eaten as a 
table food until the sixteenth century. 

Every part of the plant may be used in food. The stalks and heart may be eaten 
raw, plain or with fillings; they may be used in salads and may be cooked. They are 
often used in soups. The leaves may be used as garnish and for celery-salt. 

Celeriac. Turnip rooted celery. German celery.—4pium graveolens rapacewm.—This 
is cultivated more in Europe than in America. It has a large edible turnip-like root. 

Fennel.—Foeniculum vulgare.—A plant cultivated by the ancient Romans, resembling 
asparagus in appearance, the leaves of which are used in sausage, the stalk eaten in salads, 
and the seeds used in confectionery and in flavoring of liquors. 

Caraway seeds.—Carum carvi—tLike so many members of this family the fruit or seed 
of the caraway plant is highly aromatic and is used for its spicy flavor. Caraway seeds are 
used in baking, especially in rye bread, in confectionery, and as a culinary flavor. In Hol- 
land they are also used in certain types of cheese. The essential oil is employed in per- 
fumery and soap making. Kiimmel is an alcoholic liquor, a distillate from caraway seed. 

The roots are edible, superior to parsnip and are still eaten in northern Europe. The 
young leaves make a good salad while the larger ones may be boiled and eaten as a spinach, 

The antiquity of the plant in Europe is established by the fact that caraway seeds 
have been found in the débris of the lake habitations in Switzerland. 

Coriander.—Coriandrum sativum.—The seeds were used as a spice by the early He- 
brews and Romans. The plant was used in medicine and cookery in Britain prior to the 
Norman Conquest. The seeds have been found in Egyptian tombs of 1000 B.c. It was de- 
seribed in China A.p. 500. The seeds and leaves are used for the same purposes as the caraway 
seeds, 

Aniseed.—Myrrhis odorata.—This again is used for similar purposes. Anisette, a famous 
French liqueur derives its chief flavor therefrom. 

Oil of anise is used in chewing gum and in a preparation for cleaning artificial dentures. 
Severe allergic stomatitis has been found to be due to these two contact substances. 

Dill.—Anethum graveolens.—Mentioned in the New Testament writings, and known 
to the Romans, dill is used for the same purposes as caraway. It rather resembles fennel in 
appearance, The seeds are used in the manufacture of sausage and pickles pee the = Ng 
which have a flavor resembling fennel and mint are used for the same purposes as mint leaves. 
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Dill pickles are made from cucumbers. Flavor is added by the use of dill seed, allspice, 
black pepper, coriander seed and bay leaves. 


The Laurel Family.—Luuraceae 


Cinnamon.—Cinnamomum cassia.—The cinnamon tree is a member of the laurel family, 
somewhat resembling English laurel in appearance. ‘Phe inner bark, sold in the form of 
quills, possesses the fragrant aromatic flavor responsible for its popularity in cooking. It is 
native of Ceylon and was known to the ancient Hebrews, Greeks and Romans but was not 
cultivated on the shores of the Mediterranean at that time. It was carried to these regions 
by the Arabs who kept its source secret for several centuries. That it grew wild in Ceylon 
was not known in Europe until the fourteenth century despite the fact that it had been used 
for nearly one thousand years. 

Avocado. Alligator pear.—Persea gratissima.—The tree is indigenous to tropical 
America. It is now widely grown in the West Indies, Mexico, Central America, northern 
South America, Florida and California. Like the laurel, the tree is an evergreen. 

The fruit is often pear-shaped but it is not a pear. The flesh is rich, nutlike, rather 
buttery, and rather tasteless at first, although it has a taste which grows on one. It is best 
served as a salad dish with lemon juice, lime juice, or especially with grapefruit. 

The name avocado has resulted from the Spanish mispronunciation of the Indian 
“¢ Ahuacatl.’’ 

Bay leaves.—Laurus nobilis—This is yet another member of the laurel family. The 
bay leaves are the aromatic leaves of the sweet bay or laurel tree. This plant grows wild 
in Mediterranean countries and in the southern United States. There is no connection with 
bay rum which was originally distilled from the leaves of the bayberry. The bay leaf or laurel 
leaf is familiar in Greek history as emblematic of heroism. It is used today as a flavoring for 
soups, broths, etc. 


The Huckleberry Family.— Vacciniaceae 


This family grows widely from tropical to arctic regions. It is closely related to the 
heath family which latter includes wintergreens, teaberry, the American laurel, Labrador 
tea, azalea, rhododendron, and trailing arbutus. The two important culinary members of 
the huckleberry family are huckleberry and cranberry. 

Huckleberry. Blueberry. Bilberry.—Indigenous to North America and a favorite 
food of the Indians, it is now used in preserves or cooked in muffins or pies. 


Cranberry.—Vaccinium macrocarpon.—There are two varieties, the large cranberry, 
native of North America and growing wild in bogs from Virginia to Wisconsin, and the 
small or Old World cranberry, native of alpine and subarctic regions of Asia and Europe. 
Both are grown for food but the American is preferred. The first attempt at artificial 
cultivation was on Cape Cod in about 1840. Cape Cod, New Jersey and Wisconsin supply 
most of the market cranberries today. The soil must be peaty or alluvial with an abundant 
underground supply of water. 

Cranberry probably derived its name from the appearance of the flower. According to 
Robbins, ‘‘Just before the flower opens the pedicel, calyx, and corolla resemble the neck, 
head and bill of a erane.’’ 


The Olive Family.—Oleaceae 


sale vr tq D rAnara. ¢ PAN very tac 7 } 7 j 
This includes 21 genera and 500 species, best known of which are the olive, lilae, privet, 
jasmine and ash. ; 

; Olive.—Olea europaea.—A native of the Mediterranean region, this tree has been 
cultivated from earliest history. In the United States it is grown chiefly in California. It 
is not to be confused with the so-called Californian olive, native to North America, a form 
of mountain laurel, which does not produce an edible fruit. The edible olive of California is 
an imported tree. There are trees near Nice and Genoa which are believed to be more than 
9 oe m “pf . i 
2,000 years old. The California trees were planted by the Franciscan Fathers in pioneer 
days. 

Ripe olives constitute ; tritious f r i ; ‘i 

I s Stitute a nutritious food. Green olives are more of a relish, Pickled 
aie 7 be either green or ripe. The method of pickling varies in different localities 
veing done with brine 7, Or Wi salt ‘inegar, or wi iti 7 ; a 

ng | rine only, or with salt and vinegar, or with the addition of fennel and 
thyme or coriander, laurel leaves, ete. 
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Olive oil—There are several varieties, chiefly Italian, French and Californian. The 
Italian is a heavier oil with more of the taste of the olive. The French has a lighter 
taste and is preferred by many. The California oil is equally good. Virgin oil is the best 
quality olive oil, made from hand-picked fruit and consisting of only the first-run oil, 
originally extracted by pressing the pulp. More oil is later extracted by subsequent treat- 
ment of the pressed pulp with hot water and high hydraulic pressure. This is known 
as olive oil ‘‘foots.’’ It is used in the manufacture of castile and some other soaps and as 
a lubricant. 


One cannot be certain that oil labeled as olive oil is pure olive oil even though 
the word ‘‘pure,’’ the Italian flag, foreign language or names or pictures, or the designation 
‘¢virgin’’ appears on the container, or if it is labeled as imported. Cottonseed and tea- 
seed oil are the commonest adulterants although peanut and corn oils are also used. Color 
is often achieved with coal-tar dyes. No person allergic to olive, corn, peanut, almond 
or cottonseed oil should use ready-prepared mayonnaise, since these oils are used inter- 
changeably, the selection of the moment depending upon market prices. 


The Morning Glory Family.—Convolvulaceae 


The only members of this family that are widely known are the morning glory and 
sweet potato. The sweet potato vine, with its flower, closely resembles the morning glory. 
They are not at all related to the Irish potato which latter is much more closely related 
to tomato. Native of Central and South America, the sweet potato is now grown in most 
tropical and subtropical countries including southern Europe, the southern United States, 
India, the Indian Archipelago, Hawaii, New Zealand, Tahiti and the Philippines. 





Fig. 86.—Detail of sweet potato leaf and carrot leaf. Note difference between the former and 
that of Irish potato. 


Sweet potato.—Ipomoca batatas.—The sweet potato is a fleshy root Parone ae 
quantities of starch, as contrasted with the Irish potato ot which the starchy a V¢ : is : f : 
Flour, starch, glucose and alcohol are minot by-products. A 
the Orient. A Japanese sweet potato eandy which can easily 
boiled sweet potato balls which have 
where they are allowed to 


This plant is a valuable food. 
food flour is made from it in 
be made in this country consists in rolled, mashed, e 
been tossed into boiling sugar syrup that is ready to © sugar,” 
cook until brown. After removing and cooling they become crisp. 
Sweet potato pie, scarcely distinguishable from pumpkin pie, is a 
available for those allergies who are not sensitized to its constituents. 


pleasant dessert dish 
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Yams.—The yam of the southern United States is a watery sweet potato. It is rich 
in sugar and becomes soft and gelatinous when cooked, This is altogether different from 
the true yam or Chinese potato which belongs to a family closely related to the lily. The 
latter has never been successfully cultivated in this country. 


The Mint Family.—Labiatue 


Mint.—Mentha.—This includes peppermint, spearmint and pennyroyal, all native of 
Kurope, Asia and northern Africa. Pennyroyal has fallen into disuse. Both it and spear- 
mint were known to the ancients. Peppermint was first described in 1724. Peppermint and 
spearmint are cultivated chiefly for their oils which are used in candy manufacture and 
for other flavoring purposes. The mint leaves are used as seasoning. Fresh mint jelly may 
be made with gelatin but the commercial preparation is flavored apple jelly. 

Sage.—Salvia officinalis—This is an ancient condiment mentioned by the Greeks and 
Romans, still in use, especially in poultry dressing, sausages, and less so in the flavoring 
of pork, soups, sauces and cheese. It is a shrub. The leaves are generally used. 

Savory.—Micromeria juliana.—Native of the eastern Mediteranean region, this is a 
small herb the leaves of which are used like sage. 

Thyme.—Thymus vulgaris—A member of the same family, native of Europe, an herb 
the leaves of. which are used for seasoning. 





The Potato Family.—Solanaccae 


This includes such apparently unrelated plants as tomato, Irish potato, red and green 
peppers, tobacco, belladonna, eggplant, thorn apple and petunia. Not only do the Irish 
potato leaves and those of the tomato closely resemble each other but the fruit of the former 
looks very much like a miniature tomato. They resemble each other so much in these respects 
that one would expect to find evidence of frequent allergic crossed reaction. On the contrary, 
both the writer and Withers have found this decidedly less frequent than among some of the 
other food groups. This suggests that they may not have had a common origin, a probability 
which is further strengthened by the fact that they have never been successfully hybridized. 
The superficial resemblance of tomato and Irish potato is evidenced on study of the cross 
section of the fruit and is further seen in similar sections of the red and green peppers and 
eggplant. 


Irish potato.—Solanum tuberosum.—Native of the mountainous regions of Chile and 
Peru, this plant was unknown in Mexico at the time of the discovery of America. It was 
carried from South America to Europe whence, later, it was introduced into the North 
American Colonies. It grows best in cold regions, the best potato growing in the states of 
the Union being those along the Canadian border and in the Rocky Mountains. This un- 
doubtedly accounts for the fact that though it was a food of the South American Indians, 
its cultivation did not spread directly through tropical America and North America. Po- 
tatoes are said to have been introduced into New England by an Irish Colony in 1719. Sir 
Walter Raleigh had planted them on his estate in Ireland in 1585. 


Although the sweet potato is a fleshy root, Irish potato is an underground stem. It is 
actually a tuber or growth on the stem. One of the latest theories is that this tuber is a 
gall or irritation growth associated with the presence of certain fungi. Orchids likewise 
develop tubers when the stem or root is infected with the proper fungus. According to 
Robbins the fungus appears to stunt the growth of the terminal bud and cause the develop- 
ment of hypertrophied cells. ‘‘When the potato was first introduced into France, it was 
found that when tubers are planted, a crop was produced, but when the seed was sown no 

. ioe oe ae? "Aa Jntorra . ; °c <x7 ee 
eae were obtained. From this it was inferred that when tubers were planted they infected 
y > 7 > a sYay Prea : ) ] Nis 7 7 P 
1@ new ones, while the seed, free of fungi, did not furnish a supply to infect the stolons, 
and hence tubers could not form. However, no difficulty is now experienced in securing 
ro . 1 ve + 1 } 1 7 sg 
tubers from seed because the soil has become inoculated with the proper fungi. If this 
eine is ee a potato tuber is in reality a gall, produced by a foreign organism.’’ Like 
le Leelee the Irish potato has the habit of ‘‘running out.’? A new variety produces for 
a number of years and then degenerates. New varieties are therefore appearing on the 
market at intervals. 
rr *. . . 
The potato is of great importance to those allergies who are sensitized to the cereal 
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grains, Potato flour or potato starch is readily available, A palatable bread may be made 


FOODS AND THEIR AVOIDANCE 379 


by mixing pure rye flour and potato flour. It is employed to some extent by sausage makers, 
bakers, and confectioners. However, in this country corn starch has taken its place in great 
measure. Very excellent angel food cake and golden cake may be made with potato starch. 
(See discussion of wheat substitutes. ) 

Potato chips or Saratoga chips are thin slices of potato fried in boiling lard or oil. 
Cottonseed oil is often used. They were first introduced by a colored chef at Morris Lake, 
Saratoga, N. Y. 


Irish Potato 





Potato 


Fig. 87.—The potato family. 


Potato syrup is used widely in Europe in the same way that corn syrup is used in this 
country. Similarly, potato sugar is available especially in Europe. <a 

Tomato. Gold apple. Love apple.—Lycopersicum esculentum.— Although wild pled 
of this type of fruit grow elsewhere, as indicated by the discovery of meet ee ee 
interior Africa in 1860, the cultivated variety which is so well known today was ae iy 
the early explorers, in use by the natives of Mexico and South America. I a grates eI 
carried to Spain and southern Europe where it was used as a food long ‘ be Fa tae 
was recognized in the United States. Jefferson mentions tomatoes as being gree ie in this 
in 1781 but it was not until the period from 1812 to 1844 that they came into Us : 
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country as a food. The Secretary of the Connecticut Board of Agriculture wrote, ‘‘We 
raised our first tomatoes about 1832 as a curiosity, made no use of them although we had 
heard that the French ate them. They were called love apples.’’ 

This failure to appreciate the value of the tomato was probably due to two factors. 
First there was a prejudice against them, probably due to the fact that they were related 
to the deadly nightshade, which is poisonous because of its stramonium content; and second 
because until within recent years this fruit was by no means as good to eat as it is today. 
Like the potato the tomato tends to ‘‘run out’’ and new varieties are appearing in the 
market from time to time. 

Botanically the tomato is a true berry. 

Tomato is an excellent food, high in vitamin content and as is well known, is used 
in a great variety of ways. Tomato paste is an Italian preparation of the pulp, freed 
from skin, core and seed and concentrated by evaporation. It is a standard canned 
article useful in making sauces, for serving with spaghetti and other foods and flavoring 
soups, broths, ete. 

Rohner (1937) grafted a section of tomato plant on the stalk of a potato plant. With 
this he succeeded in growing tomatoes above ground and potatoes underground. 


> oe 





Fig. 88.—Varieties of peppers. This does not include the biologically unrelated black pepper 
or white pepper. ; 


Peppers.—Capsicum annuum.—Although these were widely grown in all parts of the 
world the preponderance of evidence is that all cultivated varieties took their origin from 
the New World. There are no ancient Sanskrit or Chinese names for the plant. Goluinbes 
imported it into Spain in 1493. Its culture in the New World was carried on by the Aztecs 
zonarked that this wan thGonly, Adinenh ow ek Ce 

There are many varieties of capsic f “i : tae ae oe 

y S of capsicum, the commonest being ordinary red pepper, 
cayenne pepper, paprika (now grown chiefly in Hungary and Spain) and tabasco (grown 
from the long fruited Mexican pepper). i 

The fresh vegetable peppers are mild flavored fleshy capsicums of the Spanish pimento 
type, the type from which paprika is also obtained. 

; The Mexican chili is the long fruited strong pepper. 
is probably the original source of the plant, Chile. 

rhe numerous varieties differ in the degree of pungeney, 
crystalline nitrogenous compound, capsaicin. ; 
fruit as well as in the seed, 

: isang te pepper is to be distinguished from black and white pepper which grows from 

F e ez 5 i 7 . ee = r . . : z 

oe Pe PN en tiie: a8 a constituent of catsup, of Mexican tamales 
) S € salads. Chili con carne is ¢ 


a mixture of small ground 
peppers and meat, Green pe "a ‘ ‘s diff i ie ae 
Py i peppers and red peppers differ only in that the latter have ripened 


ee , : 
The name is derived from what 


; This latter is due to a 
: ; ad 
The pungeney is in the fleshy part of the 


. 
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Eggplant. Jew’s apple. Mad apple.—Solanwm melongena.—This food derives its name 
from its resemblance in shape to an egg. Like the tomato it is a true berry botanically. Un- 
known to the ancients, the cultivated variety probably originated in India. It was first de- 
seribed in Europe about the ninth century, although Avicenna, the famous Arab physician 


knew it in the sixth century. The earliest record in China dates from the fifth century, 


Coffee.—Caffea arabica 


This invaluable dietary constituent was contributed by Abyssinia, on the east coast 
of Africa, where it has grown wild since earliest times. The African natives ate the raw 
grain as a stimulant rather than making an infusion or drink. The warriors mixed pulverized 
roasted beans with fat, molding them into balls which they carried with them as food on their 
trips. From Ethiopia the culture of this evergreen bush was carried into southern Arabia 
by the fifteenth century. This Arabian coffee was usually shipped through the port of 
Mocha. From Arabia knowledge of it spread to Egypt and Constantinople in the sixteenth 
century, to Venice in the seventeenth century and to England shortly thereafter. At the 
latter time eoffee houses, where one would go to drink coffee as one now goes to drink alcoholic 
beverages, sprang up in London, Paris, Vienna, and the other European centers and smaller 
cities. This is the origin of the present term cafe. Coffee was denounced by religious 
zealots as being an intoxicating, insidiously pernicious drink. 

It was not until the beginning of the eighteenth century that the Mocha coffee found 
any serious competition. In 1706 coffee-growing was successful in Java. It is now grown 
in other islands of the East and West Indies and in Central and South America. Today 
Brazil is the world’s greatest producer of coffee. 

The red coffee berry as it grows on the tree reminds one slightly of the holly berry, al. 
though it is about twice as long and oval in shape. The bean is covered by two layers, an 
inner parchment layer and an outer fleshy one. After these are removed the coffee is roasted. 
Roasting produces certain very important changes. The bean becomes larger, lighter in weight 
and brown in color due to the conversion of sugar to caramel. <A volatile oil, caffeol, is 
developed during roasting and it is the chief source of the aroma and flavor. Roasting 
also frees the caffeine from its combination with tannin, and makes the oils more readily 
soluble. 

One may be hyperergic to caffeine. This is the type of person whom coffee makes 
nervous or sleepless. One may be allergic to coffee, reacting with any of the characteristic 
manifestations of food allergy. I find this not an infrequent sensitization. 

Finally one may be allergic not to coffee but to one of the adulterants which are some- 
times found in the cheaper grades. The adulteration of coffee was formerly such a common 
procedure that the housewife customarily purchased her coffee in the bean and ground it 
at home, thus assuring herself of its authenticity. Many substitutes were formerly used 
as adulterants, chief of which were chicory, beans, peas, carrots, cereals and chestnuts. _The 
pure food laws have done much to improve this situation. However, chieory is still widely 
used with coffee, especially in Europe, where the flavor of an infusion of coffee bean and 
chicory is actually preferred to that of coffee alone. Many foods have been used, not as 
adulterants, but as substitutes for coffee where the latter is not available. Examples are: 
asparagus seeds, date seeds, horse chestnut, okra seeds, dandelion roots, chicory, beechnut. 

The name coffee is derived from the Turkish Kahveh, meaning an infusion,* 


The Gourd Family.—Cucurbitaceae 


The principal edible members of this family are the pumpkin, squash, melons and 
cucumber. That some of them are quite closely related biologically is indicated by the 
fact that cucumber and cantaloupe contain an identical protein, eucurbitin. It is not in- 
frequent to find persons allergic to both of these members of the family and often also to 
others. 

Squash. Pumpkin. Gourd.—Cucurbita pepo.—The term squash is applied to many 
varieties of edible gourds, the best known of which is the pumpkin, The winter squashes and 
those with harder shells are usually called gourds while the softer ones are squashes. Al- 
though the first site of cultivation is uncertain, the general consensus 1s that squashes a 
of North American origin. Certain it is that the pumpkin was cultivated in the fields with 
corn by the Indians before the arrival of Columbus, just as it is today. 


*The Franck Tablet (The Franck Chicory Company, Bay City, Michigan) consists of 


roasted ground chicory, no coffee, 
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Vegetable Marrow. This is a variety of squash, of the pumpkin family. The term is 
used often in England, 

Cucumber.—Cucumis sativus.—This, like other members of the family, grows on creeping 
vines. The plant, native of Asia and Egypt, has been in cultivation since remote times. It 
has been grown in Asia for 3,000 years. It was brought from China to the West about 100 





No 2 ¢ — » y . ? 
Fig. 89.—Leaves of cantaloupe, cucumber, and squash, 


B.C. It was k ! » ancie ‘eek 

an known to the ancient Greeks and Romans. The Emperor Tiberius who appears 
o have been very , an epicure h: : ; pa 

n very mu¢ h of an epicure had cucumbers at his table every dav Columbus carried 
16 plant to Haiti in 1494. It was being grown in Virginia in 1584, a . 
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Pickles, or pickled cucumbers, are ¢ ree ; ; 
ee - I es, iy ers, are ¢ ut green, the time of harvest depending not upon 
penes it upon the size. Che gherkin is a Jamaica cucumber but the term is applied 
to others used for pickling. For a discussion of dill pickles, see Dill in the Carrot Family 
It has been said above that cucumber and cantaloupe have an identical protein and that 
there is frequent evidence of allergic crossed reaction. Robbins states that although the im- 
pression is general that cucumbers can be crossed with the melon, experiments have shown 
that this cannot be done, ; 

_ Watermelon.—Citrullus vulgaris.—Contrary to customary belief this is a product of 
tropical Africa. However, under American culture it has done unusually well. It was grown 
in Egypt prior to Exodus. It is still a most important fruit of that country. It was im- 
ported into North America very early during colonization. 

One who is allergic to watermelon must also be cautious to avoid watermelon rind 
pickle. 


¢ 





Fig. 90.—Angioneurotic edema of face (cheek and eyelids) from eating cantaloupe. 


Cantaloupe. Muskmelon.—Cucuwmis melo.—Native of the Old World tropics and 
possibly known to the ancients, it was not fully described until the sixteenth century, when 
its perfume and exquisite taste were lauded. It seems probable, therefore, if it did exist 
during the time of the Romans it had not yet acquired its delicious flavor. It cannot be said 
with certainty that muskmelons were not grown in America prior to the arrival of Columbus, 
since he did find them growing in the West Indies at the time of his second voyage (1494). 

Sensitization.—Melons being seasonal, the patient himself often suspects their allergenic 
importance. When symptoms are lowgrade, mildly sensitized persons may experience symptoms 
at the beginning of the season which disappear later, or vice versa. One patient, for example, 
a at the commencement of the watermelon season. After two or 
Another described his response 
The symptoms aren’t 


developed urticaria and diarrhe 
three days of eating them he no longer had trouble therefrom. 
as follows: ‘‘I suspect that watermelons don’t agree with me. 
bad, but I start the season eating watermelon and end it not eating them.’’ 
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The Thistle Family.—Compositae 


This is one of the largest families of the plant kingdom with 10,000 species and 
about 760 genera. The members are mostly herbs, although there are a number of shrubs 
and a few tropical trees. Many weeds which are allergenic on account of their hin 
causing pollinosis, belong to this family. Owing to the wide variety of species one wou 
not expect frequent evidence of crossed reaction among foods in this family. However, 
Grubb and Vaughan have observed frequent group reactions among the pollens of flowering 
plants such as ragweed, goldenrod, dandelion, daisy and sunflower. 

Lettuce.—Lactuca sativa.—Native of Europe and the Orient, this, the best of all salad 
plants, was known to the Persian Kings in 550 B.c. and was described by Hippocrates, 
Aristotle, Dioscorides, Galen and Pliny. Chaucer wrote of it in England about 1440. It was 
transported to North America and Brazil at an early date. The habit of lettuce to head 
up was firmly established by the sixteenth century. 

Salsify.—Oyster plant.—Tragopogon porrifolius—tThis is grown for its fleshy roots 
which have somewhat the flavor of oysters. They are used cooked or as a relish. They may be 
served boiled like asparagus, fried like oysters or stewed like carrots. The roots thinly sliced 
may be used in salads. 





Fig. 91. 





Lettuce (romaine) and artichoke. Both members of composite family. 


Native of the Mediterranean region, it was not mentioned in the literature of kitchen 
garden culture until the sixteenth century. 


Endive.—Cichorium endiva.—A plant first cultivated in India and known to ancient 


Egypt and Greece, this is grown chiefly for its leaves which are used in salads. The time 
of its first introduction into the United States was uncertain, but it was before 1806. 


Chicory.—Cichorium.—Native of Europe and the Orient, this plant probably grew wild 
in the days of ancient Greece and Rome and was not described as being a cultivated plant 
until 1616. Its leaves are used in salads, the young roots are 


. 


edible in a form like parsnip, and 
the larger roots are used as an adulterant for coffee. These latter, about ten to fourteen 
inches long and two inches in diameter, are white and fleshy 
like coffee. They contain no caffeine nor tannin but 
oil. Roasting produces an aroma. 


but when roasted turn brown 
do contain a bitter principle in a volatile 
As a beverage chicory is rather more bitter than coffee. 

Jerusalem artichoke.—Helianthus tuberosus.—This is a member of the sunflower family. 
The name Jerusalem is a corruption of the Italian for sunflower, giraso >, Meaning ‘turning 
with the sun.’’ It is native 63 North America, probably of the Senate: rollke tae ae 


; Valley, and was 
cultivated by the Indians. The edible portion is a root tuber. 


It somewhat resembles the 
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potato. It is sweetish and rather more watery. There are two varieties long with red 
skin and round with white. They may be boiled, pickled, made into soups or eaten raw 
as a relish. The food value is not high. 

Artichoke.—Cynara cardunculus.—This is the cultivated form of the cardoon, native 
of the Mediterranean region and known to the ancient Greeks and Romans. It is ‘a plant 
which resembles a large thistle, cultivated for its flowering head, growing upon a long stem. 
The bases of the fleshy leaves and the bottoms of the flower heads are edible and delicious. 
The plant is mentioned especially because canned artichoke hearts which are readily available 
are an excellent substitute dish for allergics. 

Dandelion.—Taraxacwm.—Although rather ignored in this country the dandelion is 
cultivated in hothouses in France chiefly for the fresh young leaves which are highly regarded 
for salads. Roasted dandelion roots have been used as a coffee substitute. 


Miscellaneous 


Brazil nut. Niggertoe.—Bertholletia excelsa.—The tree from which this nut is obtained 
is tropical (Brazil, Venezuela and Guiana) and is not closely related to any of the other 
food plants. The nut was first described m 1808. These familiar triangular nuts grow in 
large, very hard, seed vessels which resemble the coconut in appearance and size. The tri- 
angular state is due to the flat facets or contact surfaces of the nuts inside the shell. Twenty 
or more are found in one shell. 


Caper.—Capparis.—The flower bud of the caper bush, of the Mediterranean countries 
and India, is used as a pickle and added to sausage. It is not closely related to other foods. 
Capers are available, usually pickled, in glass bottles. 


Cashew nuts.—Anacardiwm occidentale-——The Cashew tree, native of Central America 
and northern South America, is not closely related to other food plants. It is now cultivated 
also in the West Indies, the Indian Archipelago and eastern Africa. The writer has observed 
allergy to cashew nuts in a young girl who developed asthma and urticaria each time 
she ate them. 

Clove.—Eugenia caryophyllata.—The clove tree is an evergreen, member of the myrtle 
family, native of the Moluccas in the East Indies. The familiar clove spice is the unexpanded 
flower bud. The stalk is also used, chiefly for adulterating ground cloves. For many years 
the Dutch had a monopoly on this product but is now grown also in Zanzibar, Dutch and 
British East Indies and in the West Indies. While the Dutch held the monopoly they refused 
to sell except when bids reached the prices set by the government. Later, when surplus 
crops were released, some of the barrels were found to be nearly a hundred years old and 
about to fall to pieces but the cloves themselves were in excellent condition. Oil of cloves 
is a common culinary article. | 

Guava.—Pisidum guajava—Native of tropical America, and another member of the 
myrtle family, the guava produces a fruit which varies from the size of a plum to that of 
an apple and resembles an orange. It makes excellent preserves, the best known of which 
is guava jelly. 

Allspice.—Pimenta officinalis—The allspice tree is cultivated in the West Indies. The 
name does not indicate a mixture of spices but rather a special spice which in taste resembles 
a combination of cinnamon, cloves, and nutmeg. The seed of the allspice or ‘¢pimento tree’’ 
is about the size of a small pea and is picked when fully grown but not yet ripened. It 
is dried in the sun. It is not the true pimento (see Peppers, red and green). 

Elderberry.—Sambucus nigra.—This is the fruit of the elder bush or tree customarily 
used in the manufacture of elderberry wine and, in Portugal, for coloring port wine. It is 
not closely related to other foods. It is a member of the honeysuckle family. 

Licorice.—Hedysarum mackenzii—Native of Russia and central Asia, the licorice plant 
is a distant relative of the legumes. Licorice is obtained from the dried root. The name is 
a corruption of the genetic name glyeyrrhiza, derived from the Greek, meaning ‘¢sweet root.’’ 
It is used as a candy, medicinally, in plug tobacco, some liqueurs and in porter. 

Nutmeg.—Myristica fragrans.—The nutmeg is native of the Dutch East Indies. It was 
first described by the Arabian physicians of the Dark Ages and at that time was imported 
overland into Europe. The fruit resembles the peach, with a similar longitudinal groove on 
one side. When ripe the outer portion bursts into two pieces exposing the enclosed seed 
which is covered by a bright red aril, the mace of commerce, The seed has a hard outer shell. 
The nutmeg of commerce is inside the shell. Nutmeg is grown in a number of tropical 
countries, but the best comes from the Banda Islands in the Dutch East Indies. 
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Mace.—Myristica fragrans.—This is the inner covering of the shell of the nutmeg. It 
is blood red and fleshy. Preparation for the market consists in flattening and drying. 

Pepper (Black and White).—Piper nigrum.—The pepper bush is not closely related 
to other food plants. This condiment was mentioned by Roman writers of the age of Augustus. 
Attila the Hun required 3,000 pounds of pepper as part of the ransom of the City of 
Rome. A climbing shrub, the plant is indigenous to southern India, the Malay Peninsula 
and adjacent islands. The fruit is a small round berry, the ‘‘peppercorn.’’ Black pepper 
consists of the entire unripe berry. White pepper, from the same plant, is obtained after 
removal of the dark outer shell of the berry. It is less pungent but has a better flavor. 

Vanilla—Vanilla planifolia—This is a climbing vine of the orchid family, native of 
Mexico, where Cortez was first introduced to it as a flavoring in a cup of chocolate given him 
by the Aztec King, Montezuma. The plant is now grown in both the West Indies and the 
East Indies, and elsewhere, but the best still comes from southern Mexico. The vanilla 
orchid vine twines itself about trees, rocks, shrubs, ete. From each blossom a pod develops 
which grows to 6 to 10 inches in length and resembles in appearance a cross between a large 
string bean and a thin banana. The dried pod is the true vanilla bean from which genuine 
vanilla extract is made. 

Vanilla extract is an alcoholic extract of the bean. There are imitation vanilla extracts, 
made with synthetic vanillin. 

Vanilla powder or vanilla ‘‘sugar’’ is usually sugar or a mixture of starch and sugar, 
or calcium carbonate flavored with vanilla or synthetic vanillin. It is used in ice cream manu- 
facture and is usually considered preferable since it yields more flavor in the extreme cold. 

Mango.—Curcuma amada.—A fruit believed to be native of tropical Asia which is now 
grown in most tropical and subtropical countries including Mexico, the West Indies and 
Florida. A mango varies in size from a plum to a cantaloupe and its flesh is eaten usually 
with a spoon. It is available canned and preserved. There are many grades, the best being 
quite delicious. Kirby Smith has described contact dermatitis from mangos. 

Maté.—Ilex paraguensis.—This consists of the leaves and young shoots of a species of 
holly grown in South America, used as a beverage instead of tea. It is prepared in the same 
way and like tea and coffee contains caffeine and tannin. An average of more than 120,000,000 
pounds are exported annually from Brazil. It is prepared and drunk like tea. It tastes like 
tea, possibly slightly more bitter. 

Karaya.—Bullen* states that Karava gum (Stereulia) is a constituent of Imbricoll, 
a preparation for increasing bulk of stools, in constipation. It is also in Saraka, Karaba, 
Karabim, Mucara, and Bassoran, similar laxative preparations. 

Figley* has observed 9 positive reactions to Karaya gum in patients with eczema, 
asthma, perennial rhinitis and urticaria. One intentionally ate some of the Indian gum 
mixed with mashed potato, reacting with coryza and epigastric discomfort. Later she had 
another attack of coryza after eating a gelatin preparation which was found to contain 
Indian gum. 

Figley finds it to be a constituent of many denture adhesive powders (Nyko Adherent 
Powder, Dr. Wernet’s Powder, Dent-A-Firm Denture Powder and Stix); also in Listerine 
Toothpaste and Lactona Toothpaste. It is used in gumdrops and other eandies with 
soft centers. It is widely used in several ready prepared diabetic foods including soy 
bean and almond wafers and in making emulsions. 

Gum Tragacanth.—This gum is found in many hand and face lotions and is used in 
the wrappers of many cheap cigars. It is botanically and antigenically related to acacia, 

Gum Arabic Acacia.—Spielman and Baldwin report allergy to gum arabie in a candy 
maker, His asthma commenced six months after he started working in a candy factory 
as a plaster molder, In this task he was exposed to dust, a large percentage of which was 
gum arabic, Skin tests were positive, confirmed on passive transfer. Gum arabic appears 
to contain a protein fraction, since the material used for testing was found to contain 0.5 
per cent total nitrogen and to give a positive biuret test. Since gum arabie has been used 
for intravenous infusion, this observation is of importance, 


It is found in printer’s 
drying spray. 


Unusual and Exotic Foods 


We have not yet exhausted the list of available fooc 


£ ls of vegetable origin. 
There are ; 


1 number ef others which are rarely eaten in this country or only 
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Fig. 92.—Iexotie fruits. Purchased in the market in New Orleans and Florida. 
Top row, left to right: mandarin, sapodilla, shaddock. Middle row: chocho or vegetable 


pear, monistera deliciosa, cherimoya or custard apple. Bottom row: carambola or star apple, 
prickly pear, papaya. 

} It should be noted that enlargement in the illustration is not proportionate. Papaya, 
monistera, and shaddock are proportionately much larger than they appear, 
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in small areas thereof, most of which are unrelated to the groups deseribed 
here, but many of which could easily be made available for allergics whose 
diets have been otherwise too restricted. A few of these have been unpopular 
beeause of the taste or consistency, characteristics which experience has shown 
‘an usually be surprisingly improved by cultivation. Several represent 
plants which have been under cultivation in this country for but a short time 
and which are therefore known only locally. Others are foods which must 
be imported from the tropies or elsewhere and with which spoilage has in the 








No O29 vets ice fruite a ] 
Fon Fig. 93.—Exotic fruits, Left row, reading down: kumquat 
suava, sugar apple. Right row: carissa, tamarind. ; 
le 9] « . r ve 7 . + . ] 
Plantain and avocado are proportionately larger than they appear 


avocado, Middle row: plantain, 


past presented a material problem. However, with modern methods of re- 
frigerated transportation and preserving and canning at the source ohennete 
these are difficulties which are no longer insurmountable. Oxe need but look 
back even within the present generation to reeall that not lone 
and other foods which must be transported lone distances ‘ate 
Tin season.”? Today they are available throughout the y 
luxuries, but indispensable constituents of our daily diet. 


since, oranges 
available only 
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a number of years, im- 
ported tropical and subtropical fruits have been grown in Florida, many of 
which can now be added as substitutes to the allergic diet. The more impor- 
tant varieties are packed and shipped, on order, by Col. H. W. Johnston, 
Homestead, Florida. The State of Florida, Department of Agriculture, 
Bulletin No. 46 (1935) lists these fruits and contains a number of recipes for 
their use. The Agricultural Extension Service, Gainesville, Florida, Bulletin 
No. 85 (1936), contains botanical and technieal description of the plants with 
numerous photographs. 


Akee Jujube 
Ambarella Ketembilla 
Berries Langsat 
Dewberry Litehi 
Down Myrtle Loquat (Japanese Plum) 
Elderberry Mamey 
Gooseberry Mammee Sapote (Marmalade Plum) 
Haws : Mango 
me Monistera Deliciosa 
Biiab: Eanaye 
Bilaeiast cart Persimmon 
Cacti Pitaya 
; : . Pomegranate 
1. Prickly Pear, Indian Fig S 
2. Cereus Pond Apple 
Carambola Quince 
Carissa or Natal Plum Rose Apple 
Carob Bean Roselle 
Cashew Sapodilla 
Cherimoya (Jamaica Apple) Satin Fruit 
Citrus Sour-Sop (Guanabana) 
Granadilla or Passion Fruit Star Apple 
(Small Pomegranate) Strychnos Spinosa (Natal Orange) 
Guava Sugar Apple (Sweet-Sop ) 
llama Tamarind : 
Imbu Ti-Es or Canistel or Vegetable Egg 


An extract of enzymes derived from the papaya, sold under the trade 
name Tendra, has come into some use in this country as a tenderizer for the 
rapid aging of meats. 

Sapodilla.—Achras sapota.—Chicle—Kleinman (1935) has reported two 
cases of allergy to chicle, an ingredient of chewing gum. The first experienced 
vasomotor rhinitis, after chewing gum. Failing to react to other ingredients, 
he was tested intracutaneously with a concentrated chicle extract, with a re- 
sulting systemie reaction manifested by sneezing, nasal blockage, conjunctival 
injection, itching of the eyes, asthma and a strongly positive skin reaction. 
The etiologic factor was proved by repeated attempts to chew gum. Che 
second case reacted to chicle by skin test, but since his nasal symptoms were 
fairly constant even though he did not chew gum, the etiologie connection 
was not satisfactorily established. Twenty-five control tests on other allergies 
and 6 on nonallergics were negative, except for one moderately positive skin 
reaction, with no confirmatory clinical history. 
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Chicle gum is the base of ordinary chewing gum. In addition, sugar, 
corn syrup and flavoring oils are incorporated. The commonest oils are 
wintergreen, peppermint and spearmint. One brand of gum also contains 
milk. Chicle is a solidified latex or sap of the Achias tree, native of Central 
and South America, British Honduras and Guatemala. Most of the chicle used 
in this country is imported from southern Mexico. 


Substitute Food List. Foods Obtainable Through Fancy Grocers 


The following substitute foods may be obtained through local grocers 
or from one or more of the following faney grocers and importers: R. Il. Macy 
Company, 384th Street and Broadway, New York. 


Almond Paste Kumquats 

Anise Seed Litehi ; 
Apricot Juice Loganberry Juice 
Arrow Root Flour Mace 

Artichokes, canned Marjoram 

Banana Flour Marrons Glacé : 
Barley Cereal Maté (tea substitute) 
Bay Leaves Mazola (corn oil) 
Brown or Ground Rice Olive Butter (olives, sweet pepper, spices) 
Canned Chinese Bamboo Shoots Peanut Oil 

Canned Chinese Water Chestnuts Pignola (pine nuts) 
Canned E'rogs’ Legs Popeorn 

Canned Rattlesnake Meat poeny Seed 

Caraway Seeds otato Flour 


: Powdered Parsley 
Cardamon See : gece anet 
Seed Rice Flour 


Cassia Buds 
Cheeses (Sheep, goat, as listed under cheese) 
Chestnut Flour 
Coriander Seed Samp (corn) 
Crushed Dates Savory 
Ficgo (coffee substitute from figs, does not Soy Bean Flour 
: contain coffee or chicory) Tapioca 
Goose Liver Tarragon Leaves 
Guava Terrapin Meat 
Hollywood cup (coffee, substitute made from Thyme 

barley, figs and bran. Contains no Turmerie 

coffee ) Wild Rice 


Ripe Mangoes (ripe in syrup) 
Sage 
Sago (Tapioca) 


CHAPTER XXXVIII 
KDIBLE ANIMAL FOODS 


In this discussion we shall follow the classification of Ellis (Table X XIX). 
In this as with the vegetable foods, the classification progresses from the earlier 
or simpler evolutionary forms: edible invertebrates, arthropods, vertebrate 
fishes, amphibians, reptiles, birds and mammals. While some seafoods are closely 
enough related to appear to give crossed reactions (e.g., lobster, shrimp and 
crayfish), our experience has been that one must test with as many varieties 
of fish as with other foods. Indeed, sensitization is sometimes remarkably speci- 
fic. Thus, one man in the writer’s experience develops migraine from shad but 
eats shad roe without consequence. This is analogous to the difference between 
chicken and ege. 


MOLLUSCS 


Food allergic persons commonly harbor a deep-rooted prejudice against 
molluses, commonly called ‘‘shellfish.’’ In our experience highly allergic in- 
dividuals may eat shellfish and other seafoods provided they are not sensitized 
thereto. Since seafoods aid in broadening the restricted diet, especially if 
animal foods have been radically withdrawn, they should be ineluded in test 
materials. The following discussion is in considerable detail, since information 
should be available concerning suitable substitute foods as well as those which 
must be prohibited. 

Abalone is a large sea snail found chiefly along the California coast, the 
muscle system of which is used as food, being served in chowder to which it 
gives a clam flavor. 

The snail has been in artificial cultivation since about 50 B.c. It is rel- 
ished more in Europe than in the New World, an average of 80 million being 
sold each year in Paris alone. When cooked the snail looks and tastes very 
much like shrimp and has been unwittingly enjoyed in Europe by many 
Americans who had previously boasted that here was one food they could 
not or would not eat. The snail is a very clean animal, living on plant life. 
Snail culture in France is most sanitary. Snails may be procured canned and 
are best served as an appetizer. 

Mussel.— There are fresh water and salt water varieties. The sea mussel 
which is the variety used as food is a bivalve shellfish. It is eaten more in 
France and Holland than in this country. Any recipe appropriate for oysters 
and clams is appropriate for mussels except that less should be used in 
chowders because of the strong flavor. ; 

Oyster.—This most ancient food has been cultivated in oyster beds for 
over 2,000 years. The tradition against its use during those months whose 
names contain no R is inappropriate in the United States. In Europe there is 
a disease among oysters in the summer months which justifies the proscrip- 
tion. American oysters are not affected. Another reason for the prohibition 
is that oysters spawn during these months. However, this is true only tor 
the New England States. In Chesapeake Bay, the chief source of oysters, 
spawning occurs at any time of the year. ; . | 

Scallops.—This is another bivalve, the muscle section of which econsti- 
tutes the edible portion. 
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TABLE XXIX 


ELLIS’? CLASSIFICATION OF EDIBLE ANIMALS 


(Condensed ) 











Invertebrata 
PHYLUM MULLUSCA 





COMMON NAME 








Abalone (red) 
Snail (edible) 
Mussel, salt water 
Mussel, fresh 
Oysters 

Scallops (common) 
Clams (round ) 
Squid 


CLASS FAMILY 
Gastropoda Haliotidae 
Gastropoda Helicidae 
Pelecypoda Mytilidae 
Pelecypoda Unionidae 
Pelecypoda Ostreidae 
Pelecypoda Pectinidae 
Pelecypoda Veneridae 
Cephalopoda Loliginidae 


GENUS 
Haliotis 
Helix 
Mytilus 
Unio 
Ostrea 
Pecten 
Venus 
Loligo 





PHYLUM ARTHROPODA 





Lobster 
Crayfish 
Shrimp 
Prawn 
Crabs, Rock 


Crustacea 
Crustacea 
Crustacea 
Crustacea 
Crustacea 


Nephropidae 
Astacidae 
Crangonidae 
-alaemonidae 
Cancridae 








Vertebrata 
CLASS PISCES 





Homarus 
Astacus 
Crangon 
-alaemon 
Cancer 








Anchovy 
Bass, Black 
Crappie 
Rock Bass 
Bluegill 
Butterfish 
Harvestfish 
Buffalo, common 
Drum 
Sucker, common 
Catfish, blue 
Channel Cat 
Codfish 
Haddock 
Flounder (At- 
lantie ) 
Flounder (Pacific) 
Halibut (Pacific ) 
Pike, Wall-eyed 
Pike, Sand 
Perch, Yellow 
Pickerel 
Muskellunge 
Herring, common 
Shad, common 
Sardines 
Smelts, American 
Sturgeon, common 
Salmon, Red 
Whitefish 
Lake Herring 
Bloater 
Trout 
Weakfish 
Mackerel 
Tuna Fish 








Synonym 


Goggleeye 
Blue Sunfish 
Harvestfish 
Whiting 


Lake Carp 
White sucker 
Mississippi Cat 
Spotted Cat 


Jack Salmon 
Sauger 

Ringed Perch 
Common Pike 


Calif. Sardine 


Chinook Salmon 


Common whitefish 


Ciseo 

Silver whitefish 
Rainbow trout 
Sea trout 


Common Mackerel 


Engraulidae 
Centrarchidae 
Centrarchidae 
Centrarchidae 
Centrarchidae 
Stromateidae 
Stromateidae 
Catostomidae 
Catostomidae 
Catostomidae 
Siluridae 
Siluridae 
Gadidae 
Gadidae 
Pleuonectidae 


Pleuonectidae 
Pleuonectidae 
Pereidae 
Pereidae 
Percidae 
Hsoseidae 
Esosecidae 
Clupeidae 
Clupeidae 
Clupeidae 
Argentinidae 
Acipenseridae 
Salmonidae 
Salmonidae 
Salmonidae 
Salmonidae 
Salmonidae 
Scienidae 
Scombridae 
Scombridae 








Anchovia 
Micropterus 
Pomoxis 
Ambloplities 
Lepomis 
Pronotus 
Peprilus 
Tetiobus 
Carpoides 
Catostomas 
Tetalurus 
Ictalurus 
Gadus 
Melanogrammus 
Glyptocephalus 


Platichthys 
Paralichthys 
Stizostedion 
Stizostedion 
Perea 

Esox 

Esox 

Clupeus 

Alosa 
Clupanodon 
Osmerus 
Acipenser 
Oncorhynehus 
Coregonus 
Argyrosomonas 
Argyrosomonas 
Salmo 
Cynoscion 
Scombrus 
Thunnus 








SPECIES 
rufescens 
pomatia 
edulis (several 

SP.) 
virginica 
irradians 
mereenaria 
pealei 


americanus 
nigrescens 
vulgaris 
vulgaris 
irroratus 


delicatissima 
salmoides 
annularis 
rupestris 
pallidus 
triacanthus 
paru 
cyprinella 
thompsoni 
commersoni 
fureatus 
punctatus 
callarias 
aeglefinus 
cyanoglossus 


stellatus 
cealifornicus 
vitreum 
canadense 
flavescens 
lucius 
masquinongy 
larengus 
sapidissima 
ceruleus 
mordaxchtbys 
sturio 
tsacawytscha 
clupeiformis 
artedi 
prognathus 
irideus 
regalis 
seombrus 
thynnus 
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CLASS AMPHIBIA 






























































COMMON NAME SYNONYM FAMILY GENUS SPECIES 
Frog |Bull Frog Ranidae Rana eatesbiana 
CLASS REPTILIA 
Turtle Diamond back ter-|Testudinae Malacoclemnys palustris 
rapin 
CLASS AVES 
ASS : 
Chicken Gallinae Gallus domesticus 
Turkey Gallinae Meleagris gallopavo-bronze 
Goose Anserinae Anser anser 
Duck Anas domestica 
Guinea Nemida meleagris 
Squab Ms Columbae Columba livia 
Quail Perdicidae Ortyx virginiana 
Grouse Tetraonidae Tetrae cupido—prairie 
; ‘ chicken 
Partridge Tetraonidae Bonasa nubellus 
CLASS MAMMALIA 
Order 
Beef Ungulata Bovidae Bos taurus 
Beef (Buffalo) Ungulata Bovidae Bos bison—buffalo 
Mutton Ungulata Bovidae Ovis aries 
Goat Ungulata Bovidae Capra q 
Reindeer—Caribou | Ungulata Cervidae Cervus tarandus 
Rabbit Rodentia Leporidae Lepus sylvaticus 
Squirrel Rodentia Sciuris carolinensis 








Clam.—These, like oysters, may be obtained canned. 
Squid.—aA small species of cuttlefish, this is of the same family as the 


octopus. 


America it is used chiefly as bait. 


It is widely appreciated in Mediterranean countries. 
It is marketed fresh, dried or canned. 


In North 


Fresh, it is cooked like fish. It is said to be good, cut into small pieces which 
are dipped in egg batter, deep-fried in hot oil and served with stuffed dates 
or fried sweet peppers. 

ARTHROPODS 

This large group includes insects and other animals whose jointed skeleton 
is secreted by the skin and so is outside, not inside, the body. Several aquatic 
arthropods are used as food. 

Lobster._Kern tells of an allergic who could eat lobster caught north of 
Cape Cod but not lobster from south of that point. On investigation Kern 
discovered that the food supply of the latter, coming from the Gulf Stream 
and southern waters, is altogether different from that of the former which 
is derived from the Arctic Current. The patient’s assertion may well be based 
upon more than imagination.* 

The lobster of the Atlantic Coast is characterized by its large claws. The 
spiny lobster of the Pacific Coast differs in that it lacks the double claws, has 
unusually well developed antennae, and a number of short protective spines. 
This is the langouste of France. 

Lobster is available canned. 

Crayfish.—This is a sihall fresh water member of the lobster family, rang- 
ing from three or four inches long for the eastern and central states to six 
along the Pacifie Coast. The edible portion is chiefly the tail musele. 





*iXern, Richard A., Philadelphia. Personal communication. 
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Shrimp.—Another member of the same suborder as lobster and crayfish 
of which the tail muscle is eaten. It may be obtained fresh or canned. 

Prawn.—This is often called the southern shrimp. There is very little 
difference from the culinary viewpoint. The tail muscle is eaten. 

Crab.—Hard shell and soft shell crabs are the same. The growing crab 
sheds the hard shell. In certain seasons, before the new shell has hardened it 
may reach the table as a soft shell crab. In the latter case the entire erab 
ineluding shell is eaten. Canned crab meat is available. 


FISHES 
By Dr. CaroL LANE FENTON 


The fishes belong to the vertebrates, or animals with backbones, and so are 
not related to ‘‘shellfish.’’ Indeed, the fishes themselves are not one group, 
but inelude several different classes whose significance may be best understood 
by a survey of their evolutionary development. 


Evolution. We can discover the earliest ancestors of fishes only by inference, since 
they had no bones and so did not become fossils. They probably were much like the 
lancelet, or Amphioxus, a creature two or three inches long with a rod of gristle down its 
back, but no vertebrae. Lancelets bury themselves in the sand under shallow salt water. 
They are caught near the island of Amoy, South China, but most of the catch is eaten locally. 


Some zoologists think the next stage is represented by the lamprey, an eel-shaped crea- 
ture that has no jaws, and no fins which are arranged in pairs. Its mouth forms a sucker 
with which it fastens itself to fish, whose flesh it eats with a rough, protrusible tongue. Other 
authorities regard the lamprey as a degenerate relative of the extinct ostracoderms, which 
are the oldest of fossil vertebrates. Ostracoderms possessed no jaws; some had heads that 
were covered with scales, but the heads of others were encased in thick plates of bone, The 
skull was bony in some forms, but cartilaginous in others. Their wide bodies suggest that 
most ostracoderms wriggled on the bottom instead of swimming freely. 

Sharks and their relatives form the lowest, most primitive class of vertebrates that 
properly are called fish, They have jaws and two nostrils; most of them also possess paired 
limbs in the form of pectoral and pelvic fins. Aside from these characters, however, there is 
little similarity among divisions of the class. Modern sharks are torpedo-shaped animals with 
sharp teeth, cartilaginous skeletons and powerful swimming tails, Skates and rays have wide 
bodies, flat teeth, and slender, even finless tails. Various ancient sharks had bony skeletons, 
jaws resembling those of a turtle, or thick armor on the head and fore part of the body. 
Sharks resembling those of modern times, but much larger, were abundant during the Tertiary 
age. Their petrified teeth are frequently found in Tertiary deposits of the Atlantic Coastal 
Plain, 

The bony fish (Chondrichthyes) get their name from their skeleton, which is well ossified 
except in a few degenerate forms. They appeared while armored sharks were rulers of the 
sea; though unimportant for millions of years, they now dominate the fish world. They are 
divided into three subclasses, the ray-fins, fringe-fins, and lungfishes. 

The ray-fins seem to include the most primitive members of the bony fishes, as well as 
the most modern, The primitive sorts had a sharklike tail, with the backbone extending to 
the tip of the upper part, or lobe. Instead of typical seales, they possessed bony plates much 
like those of some ancient sharks. The sturgeon is a survivor of this group, as is the paddle- 
fish of the Mississippi and Chinese rivers. In the sturgeon the bony skeleton has largely 
degenerated into cartilage, while the skin plates are arranged in five longitudinal rows that 
only partly cover the body. 
Mimic ati With its ancient relatives, it has de- 
a tiees Te ne ee ns nhs e fae sai eee Sp usaaneis whieh no longer enters 
like the ribs of a fan. é Gy, 18 supported by rays of bone which spread out 
iad dare Bets single or paired lungs which are re 

: ‘ e were common in the sea, but they now 
up every year. Before this happens, the lungfish coil 
breathe air until water returns. 


ally highly specialized swim bladders, 
inhabit ponds and streams that dry 
up in cocoons of mud, where they 


ry yy ¢ : "gre ~-* ; s] 7 ; 
They also breathe air when they find themselves in foul water, 
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The fringe-fins are almost extinct. They had rays which were arranged like fingers on 
fins whose basic skeleton was bony, and their backbone extended into the tail. There seems 
to be no doubt that some members of this group also developed lungs. They used their paired 
fins as legs, took to land during dry spells, and so turned into amphibians that resembled 
salamanders, All this happened some 820,000,000 years ago, during the Devonian age. Since 
that time, the fringe-fins have accomplished little in evolution. 

The freshwater dogfish, better called bowfin, is a primitive ray-fin which is prized as a 
game fish. It is rarely used as food except in the South, but the flesh is palatable when 
properly cooked, and is excellent smoked. 

The true dogfish is a small shark. Large amounts of dogfish meat are sold as grayfish; 
though coarse, it has an acceptable flavor. Thousands of pounds of meat from large species 
of sharks are sold under the name of swordfish, a misnomer which should be readily apparent 
to anyone who knows that the swordfish is a bony fish related to the mackerel and tuna. 
Indeed, most of our food and game fishes of both salt and fresh water belong to the bony class. 


Classification of Fishes 


Paddlefishes (Polyodontidae) 
Sturgeons (Acipenseridae) 
Catfishes (Siluridae) 
Suckers (Catostomidae ) 

Buffalo Fishes 

Carp Suckers 

Chub Suckers 

Redhorse and Freshwater Mullets 
Minnows (Cyprinidae) 

Chub 
True Eels (Anguillidae) 
Tarpons (Elopidae) 

Tarpon § 
Herrings (Clupeidae) 

True Herrings 

True Sardines 

Shad 
Anchovies (Engraulidae) 


Whitefish, Salmon and Trout (Salmonidae) 


Whitefishes 

Lake Herrings and Ciscoes 

Pacific Salmon 

Salmon and Trout 
Graylings (Thymallidae ) 
Smelts (Argentinidae) 
Pikes (Esocidae) 


Banded Pickerel and Other Pickerel 


Common Pike 
Muskellunge 
Mullets (Mugilidae) 
True Mullets 
Barracuda (Sphyraenidae) 
Mackerels (Scombridae) 
True Mackerels 
Frigate Mackerels 
Little Tunnies 
Great Tunnies 
Spanish Mackerels 
Sailfishes (Istiophoridae) 
Swordfishes (Xiphiidae) 
Pompanos (Carangidae) 
Leather-jacks 
Amberfishes 
Mackerel-scads 
Cavallas 
Moonfishes 
True Pampanos 
Bluefish (Pomatomidae) 
Dolphins (Coryphaenidae) 
Pomfrets (Bramidae ) 


Butterfishes 
Basses (Centrarchidae) 
Crappie and Calico Bass (Shad) 
Rock Basses 
Sacramento Perch 
Warmouth Bass 
True Sunfishes 
Black Basses 
Perches (Percidae) 
American Pike-Perches 
River Perch 
Sea Basses (Serranidae) 
Striped Bass 
White Perches 
Sea Bass 
Snappers (Lutianidae) 
Grunts (Haemulidae) 
Porgies (Sparidae) 
Scups 
True Porgies 
Sheepsheads 
Croakers (Sciaenidae ) 
Weakfishes 
Red Drum 
True Croakers 
Kingfishes 
Sea Drums 
Freshwater Drum 
Rockfishes (Scorpaenidae) 
Haddock 
Rose-fish 
Greenlings (Hexagrammidae) 
Atka Mackerel 
Alaska Greenfish 
Cultus Cod 
Codfishes (Gadidae) 
Pollacks 
Tomeods 
True Codfishes 
Haddocks 
Freshwater Ling 
Flounders (Pleuronectidae ) 
Greenland Halibut 
Common Halibut 
Sole 
Bastard Halibuts 
Winter Flounder 
Aretie Flounder 
Starry Flounder 
Window Pane 
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Allergenic Relationships.—The question arises as to whether from the a 
lergic point of view the allergenic activity of true fishes of different species 
is sufficiently specific that one must test with a number of varieties or whether 
they are all antigenically related and a single test for fish will give the de- 
sired information. 

I know of no comprehensive work that has been done toward answering 
this question. Many persons allergic to fish have observed that one variety 
will cause symptoms while others may be eaten with impunity. Positive re- 
action to fish glue appears to be nonspecific as far as different varieties of 
fish are concerned. This may represent an organ-specific reaction (see discus- 
sion of feathers and of species and group specificity below). One should 
have at least one representative, usually the commonest, of the different 
biologie groups commonly eaten and should test individually with any special 
fish which the patient is in the habit of eating. It may be that a much smaller 
number of groups will eventually be found to suffice or we may find that in- 
dividual testing must be done with each species. Tuft and Blumstein (1946) 
have shown a common antigenic relationship but there are wide variations in 
reaction and they advise multiple testing unless some one fish gives a very 
intense reaction in which event all should be avoided. The author can state 
that when testing with about twenty species of true fishes, some will be found 
to react positively while others are negative; the list of positives varies with 
different individuals, thus ruling out nonspecific reaction; and patients observe 
frequently that there is a correlation between positive reactions and their 
symptomatic responses. 


Discussion 


With individual testing we have found positive reactions to a number of 
fish allergens. Sardine and salmon react rather frequently, cod and halibut 
less so. We have observed positive reactions to mackerel, flounder, sole, 
shad, tuna and a number of other true fishes, proved on subsequent trial to 
be responsible for symptoms. One diffieulty encountered is that a fish as 
eaten may not be the same as that used in testing even though the names are 
the same. Thus, weakfish is often called sea bass. <A patient found positive 
to sole may feel that he can eat flounder, not realizing that they are the same. 
Perch, so-called, may be a bass (Sacramento perch) ; a true perch; or a sea 
bass (white perch). The pompano of Florida waters is essentially the same 
as amberfish of the Bermudas. The term chub is applied to many medium 
sized and small fish such as the common chub, the squawfish (a member of 
the minnow family), large mouthed black bass. chopas, and the Lafayette fish. 

One assumes a definite risk in testine with codfish extract to determine 
whether a person can take cod liver oil. There are thirty species of fish which 
are recognized and allowable for U. S. P. cod liver oil. To be sure, they are all 
members of the Gadus family.* All members of the Gadus family are ac- 
cepted. Cod itself is Gadus morrhuae. Halibut which unlike cod lies on the 
bottom of the ocean contains only small quantities of vitamin D but abundant 
vitamin A. The situation is reversed in eod liver oil. Vitamin A reinforece- 
ment of cod liver oil is usually in the form of carotene. 

Balyeat and Bowen have reported urticaria, vomiting, diarrhea and eezema 
in children sensitized to eod liver oil. They found that carotene concentrate 
fortified with vitamin D was tolerated without Symptoms. It is safer to test 


*Stevens, Henry: Washington, D. C,, personal communication. 
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with the preparation which is to be given to the individual and it should be 
borne in mind that even this varies at different times of the year. 

Simmons (1938) observed 7 constitutional reactions in a total of 783 injee- 
tions into 126 patients, due to sodium morrhuate given in the treatment of 
varicose veins, hydrocele, hemorrhoids, ete. Two of the cases had what he con- 
sidered severe anaphylactic reaction. 

Caviar.—The finer grades are sturgeon roe. The domestic supply is ob- 
tained both from sturgeons and from spoonbill, white fish, lake herring and 
carp. 

It should be remembered that some fish preparation is usually present 
in catsup. 

Sardine.—Several different species are used in the preparation of sardines 
but they are all of the herring family. The original sardine was a Mediter- 
ranean pilchard. The Norwegian sardine is a sprat. The American sardine 
is a small herring. 

Miscellaneous notes.—A man with positive skin reaction to shad de- 
veloped angioneurotic edema of the lips after eating this fish. He has no 
difficulty from eating shad roe. 

A man allergic to salmon ate a salmon croquette, after which he promptly 
developed asthma. The cook put the croquettes in the ice box near the butter. 
The following day the butter tasted of salmon and he developed asthma after 
eating it. 

Glue.—Allergy to glue while apparently quite rare is usually very severe 
when it does occur. Cooke has reported a death from endermal testing with 
fish glue. He also observed constitutional reaction to testing with a dilution 
of LePage’s glue in a patient who experienced asthma and coryza from 
handling it. Duke and Stofer observed a nearly fatal reaction from seratch 
test to fish glue. This same patient had previously experienced severe re- 
action, even collapse from the licking of a stamp. She had symptoms follow- 
ing contact with a wet label of a beer bottle and again when handling a pair 
of recently repaired shoes. 

Andrews and MeNitt describe a severe systemic reaction with asthma 
from serateh test with Denison’s fish glue. This was in a young woman who 
experiences angioneurotic edema of the tongue, lips and throat following 
the eating of fish, and upon contact of the lips and tongue with adhesive, 
stickers, labels, ete. United States postage stamps and envelopes did not 
‘ause this reaction but commercial labels and Christmas seals did. Later 
she began having attacks of asthma when working in the drafting room or an 
art school. This also was traced to proximity to glue. She was found allergic 
to fish glue, bluefish, codfish and salmon. 

These authors believe that allergy to glue is always to fish glue, not to 
other animal glues. Fish glue is prepared from the waste products of cod, 
haddock, cusk, hake and pollack. The head, skin and trimmings are used. 

Glue is not used on postage stamps but may be found on labels and the 
flaps of envelopes. It is used in the manufacture of furniture, in book bindings, 
the sizing of cloth and wall paper, in the sizing and stiffening of fabrics and 
in straw hats. 

Apparently only two cases have been hyposensitized, the one reported by 
Andrews and MeNitt and another treated by Gilmartin. ‘Treatment was 
commenced with 1:200,000 dilution. Injections were given at intervals of 3 
to 5 days, the concentration being worked up to 1:10,000. (ood results were 


reported, 
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AMPHIBIANS AND REPTILES 


These are so unrelated to other foods and to each other that they need 
be but mentioned. Frog legs and various preparations of turtle are the two 
most frequently eaten although canned rattlesnake meat is regularly on the 
market in New York. 

Moek turtle contains veal, soup stock, various vegetables and spices, lemon 
Juice, ete. 

Allergy to rattlesnake venom.—Ray (1934) reports the case of a man who 
about three years previously had been bitten by a rattlesnake. Immediately 
after his second bite he developed generalized urticaria and collapse, followed 
by a generalized desquamative dermatitis, more pronounced near the site of 
bite. This persisted for some time. Ray ruled out other possible factors 
such as dermatitis due to flora on the ranch, ete. Spangler (1931) reports 
two cases of allergy to snake venom. Both were cases of druggists who 
handled ecrotalin, dried snake venom. Symptoms were those of vasomotor 
rhinitis and asthma. 


BIRDS 


This family includes chicken, duck, goose, turkey, guinea hen, squab, 
partridge, quail, grouse and several others. They are all so distantly re- 
lated genetically that group or crossed sensitization has not been observed. 
This is consistent with the fact that they do not hybridize. In a single genus 
such as that of chicken, where there are many species which do hybridize, 
crossed sensitization among the species appears to be constantly present. 

Fowl.—If one reacts positively to the food extract of a given type 
of bird, this does not mean that all birds must be eliminated from the diet. 
Others may be eaten. It is of course possible that one will react to more than 
one kind of bird, as one may react to more than one kind of vegetable, but 
this does not indicate a group reaction. The different types of fowl used as 
food must be tested separately. 

Feathers.—The same appears not to be true in allergy to feathers. There 
appears to be some tendency toward group reaction to feathers such as those 
froin chicken, duck, goose, turkey, canary, and pigeon. This has not been 
investigated conclusively, due in part to the fact that feather extracts have 
not been as reliable as those of the animal danders and pollens. 

The evidence has been chiefly empiric, based on observation of the re- 
sults of ordinary skin testing and the patient’s response to exposure. Thus, 
patients found allergic to the types of feathers used in their pillows may also 
experience symptoms from exposure to canary feathers or pigeon feathers. 
Again, persons may react positively by skin test to two or more feather ex- 
tracts while failing to react to extracts of the flesh of the corresponding 
birds. Such persons may experience inhalant allergy from the feather dust 
but can eat the flesh with impunity. 

It seems probable that the antigen in feathers is rather more specifie for 
feather, any type, than for the protein of the source-bird. Such organ 
specificity resembles that of the erystalline lens. Lens protein is anaphylaeto- 
genically identical in different Species and genera and is not the Same as the 
body protein of the animal from which it was obtained. 


. Lens protein is lens 
protein no matter what its source. 
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Alpha and beta crystallin, the two proteins of the crystalline lens, are 
organ specific rather than species specific. An animal sensitized to beef 
serum will not react to beef crystallin. One sensitized to beef crystallin will 
not react to beef serum but will react to pork erystallin, chicken erystallin 
or even fish crystallin. This is organ specificity as contrasted with species 
specificity. 

Like feathers and hair, the lens is derived embryologically from epithe- 
lum. All have undergone a process of denaturization, similar to that of the 
horny layer of skin. According to Krusius (1910) extracts of horse hoofs, 
cow horn, and human hair show similar organ specificity. 

As Wells* states, ‘‘It is altogether reasonable that lens protein, keratin, 
mucin and other proteins whose function is not metabolism, should be non- 
specific. Each of these proteins has quite the same function to perform in 
every species, and is set off from the active tissues to perform it. There is 
no more reason why they should be species specific than any other function- 
ing product of cell activity such as trypsin, epinephrine, thyroxin, insulin. 
They are all products of cell activity with a definite function and apparently 
alike in all species, just as lens proteins have been found to be.’’ The logic of 
this reasoning also explains the frequently observed crossed sensitization to 
feathers from unrelated species of birds. 


Eggs 


Just as positive feather reactions and positive bird protein reactions do 
not necessarily correspond, one may be allergic to chicken egg without re- 
acting to chicken meat. We have seen that this is true with other types of 
eggs such as shad. 

Sensitization both to hen’s egg and to chicken does occur and some au- 
thors have remarked on the frequency with which persons allergic to egg 
may also react to chicken and to fish. 

Frequency.—Among the foods, egg is second only to wheat in allergenic 
frequency. It is of about the same relative importance as milk. Rowe ob- 
served that among 175 food allergies 57 were proved allergic to wheat, 35 
to egg and 31 to milk. Eyermann found in 95 cases of nasal allergy that 
wheat was responsible for symptoms in 30, egg in 24, milk in 14, _ Vaughan 
observed positive skin reactions to wheat in 24 per cent, egg In 9.5 per cent 
and milk in 14 per cent. 

Amone children, especially those with eczema, egg allergy far exceeds 
milk and wheat allergy in importance. Hill found among 300 eases of infantile 
eczema that 131 reacted to egg as contrasted with 45 to milk and 35 to wheat. 
Hansel found positive egg reactions in 6.4 per cent of the adults and 10.9 per sacs 
of the children with respiratory allergy. O’Keefe and Rackemann found 93 
out of 125 children with allergic eezema sensitized to egg as contrasted with 
46 to wheat and 32 to milk. I. C. Walker (1918) found that among 400 
asthmaties 68 were food allergies. Of the latter, 25 gave positive reactions 
to wheat, 13 to egg. 

While wheat may cause symptoms after ingestion, contact, or inhalation 
(flour dust), eggs have been shown responsible for trouble only following 


*Wells, H. Gideon: The Chemical Aspects of Immunity, The Chemical Catalogue Co., New 
York, 1929. 
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contact or ingestion. It seems probable that if the opportunity for inhalation 
were greater, egg would cause symptoms in this manner also. This is a prob- 
lem which merits study, the answer being available among those engaged in 
the manufacture of egg powder. Sutton mentions a patient so highly sensi- 
tized to egg that its presence in the room was sufficient to induce an attack. 
Here, conditioned reflexes may have played a part, if the patient saw the egg. 

Early reports.—The manifestations of egg allergy are sometimes most 
dramatic. This accounts in part for the fact that many of the earliest de- 
scriptions of food idiosynerasy dealt with egg. LaRoche, Richet and St. 
Girons summarized these in their early monograph. Gelpke (1906) described 
a nine-year-old child who had abdominal pains, diarrhea and urticaria follow- 
ing the eating of egg and who, after a bath containing the whites of two eggs, 
developed a searlatiniform eruption with edema of the face and difficult 
breathing. 

Landmann (1908) studied a child of nine so highly allergic that an amount 
of egg the size of a pea resulted in angioneurotic edema of the tongue, vomit- 
ing, near collapse and a diarrhea which lasted for many hours. 

Horwitz (1908) discussed the case of a man of 60 who had been allergic 
to egg since age 5. Even in old age symptoms were so severe as to include 
abdominal pain as severe as kidney or biliary colic, vomiting and diarrhea. 
Lesné (1911) deseribed anaphylactic shock with near death from a few spoon- 
fuls of egg taken by a child of eight. Schoffield (1906) studied a child of 
thirteen in whom the ingestion of ege@ caused urticaria, asthma and con- 
vulsions. 


LaRoche, Richet and Saint Girons (1919) mentioned the ease of Brazis, 
a woman who had always had constitutional reactions following the eating 
of egg. One day, after having avoided eggs as a food for years, she was open- 
ing an egg and inadvertently touched her eyelid with a finger. She promptly 
developed severe inflammation of the eyelid which lasted two hours. On 
another occasion she punctured both ends of an ege with a needle, as we do 
in blowing Kaster eggs, and inadvertently pricked her finger at the same time. 
This promptly resulted in a ‘‘positive skin reaction.”’ 

It was but natural that only the most explosive cases should have been 
recognized early in the study of food idiosynerasy. Even so, La Roche, Richet 
and Saint Girons discussed the less explosive cases under the heading chronic 
alimentary anaphylaxis. With the advent of the skin test in diagnosis, a 
method became available whereby mild sensitization, the etiology of which 
was often masked, could be identified. 

The question of inheritance.—There are a few cases on record in which 
egg sensitization appears to have been hereditary. They are the exception 
rather than the rule. The example most often quoted is that of La Roche 
who deseribed milk and ege allergy in four generations of a family, the mem- 
ber of the first generation having been born in 1778. 

Coca at one time suggested that it may be possible that one inherits not 
only the tendency to become sensitized and. probably, a predisposition to 
reaction on the part of certain of the shock organs, but also a predisposition 
to become sensitized to certain specific allergens, Although the majority of 
evidence today is rather against the last of these three possibilities, one ean- 
not say that it is Impossible, There is too much that as yet we do not know 
of the manner of inheritance of allergy. That the predisposition to sensitiza- 
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tion is an hereditary factor is generally agreed. That certain shock tissues 
are hereditarily predisposed is not so immediately evident nor is it easy of 
experimental proof. However, it is a fact amply stressed by many of the 
earlier writers that conditions such as migraine, angioneurotic edema and the 
asthma-hay fever combination tend to run in families, these particular man- 
ifestations being repeated more frequently than the other allergic complexes 
involving different shock tissues. It is questionable whether the same con- 
clusion would be reached today when with a clearer understanding of the 
process, the student of allergy usually finds on careful investigation that 
each patient has experienced symptoms attributable to more than one shock 
tissue. Nevertheless we can still state that migraine and inhalant allergy 
tend to run in families. 

As to whether one can inherit an active sensitization to egg or ragweed, 
so many other factors may determine the final result that one cannot be cer- 
tain. Granted a predisposition to egg sensitization, this might or might not 
become manifest during life, depending upon such factors as intensity and 
duration of exposure, opportunities for unusual gastrointestinal absorption, 
intercurrent illness, ete. From the clinical point of view these latter factors 
are the ones that can be controlled to some degree and are therefore the fac- 
tors of greater importance. As a working hypothesis it seems better to assume 
that the tendency to sensitization is inherited and that the specific sensitiza- 
tion depends chiefly or entirely on nonhereditary factors. 

It is in egg allergy especially that we find evidence suggesting the pos- 
sibility of specific inheritance. The four generations of LaRoche are an ex- 
ample. Morell Mackenzie described a similar case. We should bear in mind 
that there may have been allergy to other foods as well as to egg and milk in 
the four generations. The fact that milk and egg are so frequently allergenic 
increases the probability of their having shown up in each of the four gen- 
erations purely in accordance with the law of chance, without specific egg 
heredity. Furthermore, since egg allergy causes startling symptoms more 
often than many other foods, attention would be drawn to this rather than to 
other foods to which the individuals were also allergic. 

Another factor which has suggested the inheritance of egg allergy has 
been the oft repeated observation that infants may develop symptoms on first 
exposure to contact with egg. There is no recognizable preliminary or 
sensitizing exposure in these cases. One might argue that the first exposure 
was an unrecognized one, the infant having come in contact with the substance 
without the knowledge of the parent; that the child may have been exposed 
to egg allergen in zwieback, later appearing to have symptoms when first eat- 
ing egg itself. This is often the case) and careful questioning of the mother 
will often demonstrate that some food which she is certain caused symptoms 
on first exposure was actually ingested in some form at an earlier date. But 
in view of the careful investigations of a number of reliable men it would 
appear that this is not always so and that egg sometimes causes symptoms 
at its first ingestion. 

Alternative explanation.—KHven so, it does not necessarily follow that 
egg sensitization represents a genetic inheritance. Ratner has shown that a 
fetus may become sensitized in utero to an allergen present in the maternal 
blood even though the mother is not allergic thereto. Donnally has demon- 
strated the passage of egg protein through the intestinal tract, the blood and 


the mammary gland into mother’s milk, in a form still sufficiently like egg 
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allergen to be identifiable as such on skin testing. The child who reacts 
with symptoms following first egg exposure may have become actively sensl- 
tized while still in utero or at the breast. . 

There also exists the possibility of passive sensitization. Many times In- 
fants allergic to egg gradually lose this sensitization, and, aS a rule, more 
rapidly than that to other foods. Stuart and Farnham state that it is the 
sensitization which is lost most quickly in childhood. However, children do 
not lose it as rapidly as does an animal passively sensitized at birth. In the latter 
it is a matter of four weeks or more while in the former it is often a matter of a 
similar number of months or years. Since the Prausnitz-Kiistner reaction demon- 
strates that passive sensitization in human beings covers a period comparable 
to that in guinea pigs, prenatal human passive sensitization to egg as a factor of 
importance appears to be a most remote possibility. 

Egg allergy in infants.—I1ill found positive skin reactions in 59 per cent 
of 300 eezematous infants and young children. Egg showed by far the 
ereatest frequency (131 cases). 

‘Eee sensitization was especially frequent in infaney and diminished 
with increasing age. Indeed many infants who had never had any known con- 
tact to ege were strongly allergic thereto. This raises the question as to the 
specificity of the reaction but since it was susceptible of passive transfer 
it appears to indicate a true atopy.’’ Hill says it is very common in young 
eczematous infants, to obtain positive tests to egg and to no other allergen. 
In older infants and in children, multiple sensitization is the rule. He quotes 
Moro as suggesting that sensitization to egg acquired in utero is often the 
starting point of allergy, that this does something to the individual which 
not only renders him allergic to egg but also makes him susceptible to other 
sensitizations as he comes into contact with other proteins. Egg white is said 
to be, of all proteins, the most difficult to digest. Walzer has found that in- 
completely digested egg protein circulates normally, postprandially, in the 
blood of some individuals. It is therefore conceivable that intrauterine sensi- 
tization may occur. 

This is a potent point in the argument as to the possible fundamental 
difference between experimental anaphylaxis and clinical allergy. Those 
who believe there is a fundamental difference cite the observation that one 
may be naturally allergic to substances with which he has never been known 
to have come in contact. Egg allergy as described by Hill is an example. 
3ut the work of Ratner and others showing the possibility of intrauterine 
sensitization would explain this. Both sides of the argument are dealing pri- 
marily with concepts rather than facts. Neither can as yet muster sufficient 
incontrovertible evidence to prove the point. 

Mill finds a distinet difference between milk sensitization and egg sensi- 
tization in infants. While some of the egg-sensitized infants do have symp- 
toms from contact, many, even though positive by skin test, have never eaten 
egg and do not have symptoms when, later, they do so. A positive milk re- 
action, however, usually indicates that this food is actually causing trouble. 
‘In practically all the infants who were positive to milk and to egg, it was 
possible to eure them by withdrawing ecow’s milk alone and using a milk-free 
diet.’’ 

However, the writer does not recommend this as a routine procedure. 
As a routine a child reacting positively to milk and ege should have both 
eliminated from the diet, at any rate at the beginning. Indeed, IT agree with 
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Rowe that egg allergy is such an important factor in young children that in 
the absence of positive reactions to egg and in the absence of improvement 
when the case is obviously one of food allergy, egg should also be eliminated 
as a trial procedure even though the skin reactions have been negative. Ege 
appears to cause cutaneous manifestations, either urticaria or eezema, more 
frequently than other symptoms. 


Egg white and egg yolk.—The question arises as to what portion of the 
egg should be used for skin testing. Schloss (1921) tested with egg albumin, 
ege globulin, ovomucin and ovomucoid. He found that all reacted positively 
although in some cases the two latter were positive while the former were 
negative. Tuft states that, of the various parts of the egg, sensitization is 
most usual to egg white or its component portions. He says that sensitization 
to egg yolk has been reported but that its actual existence is doubtful. Walzer 
states that it is doubtful that sensitivity to egg yolk occurs independently 
of allergy to egg white. He further states that testing with egg white is 
sufficient for the diagnosis of egg allergy and that separation into the con- 
stituent protein fractions is feasible but unnecessary. 

This does not mean, as has been stated, that sensitization to egg yolk 
does not occur. I have often seen positive egg yolk reactions. Hill states 
that in eezematous children, reactions are often obtained to egg yolk and to 
egg white. 

Symptoms.—Eee may cause any of the common allergic symptoms. It 
may produce anaphylactic shock. Vaughan and Pipes described the case 
of a young boy who inadvertently ate egg in mashed potatoes and was un- 
conscious for four hours. Similar severe reactions are to be found in the 
literature. So far as I know there has been no death attributable to egg in- 
eestion although Ratner (1928) described a suicide in an egg allergic following 
failure adequately to practice avoidance. 


Possible sources of egg exposure.— 


Almond cakes Mousses 
Almond paste Muffins | 
Boiled salad dressing Noodles* 
Cotton and silk prints Ovaltine 
Cream sauces Ovine (an egg powder) 
Custards Prepared beef juices 
Dressed furs Prune whip 
Egg as such cooked in food Sensitized photographic papers 
Egg shampoo Sherbets — 
French toast Some baking powders 
Glaced candies Some prepared cake flours 
Griddle cakes Some prepared pancake flours Set 
Hollandaise Some preserved meat (forming an airtight 
Ice creams casing ) 
Influenza vaccine and other virus or Some sausages 2 
rickettsial vaccine grown on egg Tanned skins and leathers 
Macaroon Waffles a a 
Mayonnaise Water color prints, ‘‘Tempera’’ found by 
Meringue Spain (1933) to cause eczema 
Most cakes unless specially prepared Whole wheat bread 


Y) . + av > ade rj fres rors or 
*Plain noodles usually do not contain eggs. Ege noodles may be ee with fresh eggs oF 
egg powder. Some noodle preparations contain corn starch or potato starch. 


The list of possible sources of contact with eve sounds bizarre and 1s prob- 
j iv rever, S » very sual responses 

ably unnecessarily comprehensive. [However, some very unusual res] 
have been reported. Duke describes persons who could eat rooster meat 
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but could not tolerate the amount of egg that contaminates hen meat. He 
describes a child who developed dermatitis of the face after having been 
kissed by parents who had eaten egg. Both Schofield and Coke have de- 
scribed symptoms following the eating of bread glazed with egg white. 
Schloss’ early case experienced urticaria from contact with egg shells. Urbach 
and Joltrain have reported dermatitis from the handling of eggs. Rowe has 
deseribed herpes progenitalis following egg ingestion. He mentions a woman 
who eannot eat food prepared in utensils in which eggs have previously been 
cooked and a man who experiences symptoms from the amount of egg in choco- 
late cream candy. 

An egg allergic usually cannot eat the food, either cooked or raw, al- 
though very occasionally they may be tolerated when thoroughly cooked. 

Virus and Rickettsial Vaccines.—These vaccines are grown on egg and, to 
date, the preparations made for clinical use have contained a minute amount 
of egg or chicken protein which, in rare instances, is sufficient to cause reaction. 
These reactions were found by Ratner and Untracht (1946) to be very seldom, 
and oceur in those individuals who are very sensitive to egg or chicken, except 
for an occasional reaction which cannot be explained on that basis and which 
they think may be due to a toxie substance in the organism. They advise test- 
ing for evidence of sensitivity to the vaccine by using 0.02 ml. undiluted vac- 
cine. They believe satisfactory results are obtained in the use of influenza 
vaccine by using doses of 0.1 ml. intracutaneously rather than the usually 
recommended dose of 1 ml. subeutaneously. Death has occurred (Rifkin, 
1946) from administration of typhus vaccine to an eg@g-sensitive person. 


Baking powder.—The followine baking powders do not contain egg. 


Royal 
K-C 
Calumet 

Ice cream—tEge is used in some ice creams but most commercial ice 
creams do not contain it. 

Species and group specificity.—The question whether one who is allergic 
to hen’s egg may substitute other eges such as duck, goose, or guinea requires 
further study. 

Welsh and Chapman (1910) found a common antigen in all avian eggs. 
At the same time each species had its own specific antigen, different from 
those of other species. This is similar to the situation in the equine family, and 
in the cereal grains. 


Wells has found (1911) five chemically distinet antigens in hen’s eggs 
corresponding to five chemically distinct proteins. One or more of these is 
Species specific while the rest are group specific. Crystallized duck ege albu- 
min and erystallized hen eee albumin appeared to be identical or practi rally 
so, both chemically and allergenically. Only one of the chicken egg proteins, 
conalbumin, is identical with the albumin in chicken serum. 


’ 


If these early anaphylactic experiments of Wells, Hektoen and Cole and 
of Dale and Hartley apply directly to clinical allergy we may say that if a 
person is allergic to the conalbumin of egg he will react positively both to 
ege and to chicken: if one is allergie to erystallized hen’s egg albumin he will 
not be able to eat duck eges or any other type of avian ege: if one is allergic 
only to one of the hen’s egg specifie fractions, he will not be able to eat hen’s 


eggs but will be able to eat chicken and other varieties of avian egos. Ifa 
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person allergic to hen’s eges wishes to try other varieties, the attempt is 
justifiable but should preferably be preceded by testing for sensitization 
thereto. 

According to Lewis and Wells ovomucoids from the ego's of birds of dif- 
ferent species show some immunologic crossed relationship although they can 
be distinguished by refined methods. Similar conclusions were reached by 
Emmerich with the egg yolk protein of hens, fish and turtle. Dunbar (1910) 
found no evidence of crossed anaphylactic reactivity between the blood of 
certain fish and the roe of the same fish. He did find crossed reactivity be- 
tween the roe of fresh-water fish and that of salt-water fish. 

Burchard (1934) found crossed allergenic activity amone all of the 
species of common barnyard fowl, but very little in parrot and none in dove 
eggs. There is need for more clinical investigation of crossed sensitization to 
the eggs of different species. 


MAMMALIAN FOODS 


The list of mammals used for food is a long one even if we include only the 
staple foods of such remotely separated peoples as Eskimos, African natives and 
Cannibals of the South Sea Islands. Even among civilized communities there is 
great variation. Thus the guinea pig or cavy which in this country and Europe 
is usually seen only in the laboratory, is a popular food in South America. For 
routine allergic studies, the chief foods are beef, veal, lamb, mutton, pork and 
several varieties of game food. In Europe horse meat must also be considered. 
Among the Eskimos and Chinese, dog meat is an occasional food. The familiar 
chow dog has been raised in China for centuries as a source of food supply and 
gives justification to the familiar army phrase for food. 

Group sensitization—As with birds, we find immunologic evidence of 
crossed sensitization among closely related mammals. Experimentally, anti- 
bodies are not produced against an animal of the same species as that being 
used for antibody production. The same is true to a degree with closely related 
species. Thus antibodies are not obtained following injection with the blood of 
wolves or foxes into dogs or following the injection of horses with donkey blood. 
The wider the divergence of the species, the less evidence is there of crossed im- 
munologic relationship. Thus Wells sensitized animals against human blood. 
This antihuman serum showed 100 per cent precipitin titer when mixed with 
human blood or with the blood of anthropoid apes. Against common monkey 
blood the titer was but 92 per cent. Against capuchins and spider monkeys 
it was 78 per cent. Against marmosets it was 50 per cent and was further re- 
duced to zero against lemurs. 

Horse meat.—Richet has deseribed a man who had served in the French 
cavalry during the World War and who ten years later ate horse meat for the 
first time. This was immediately followed by asthma with urticaria and al- 
buminuria. He had never had these symptoms before. He has eaten no horse 
meat since and has had no recurrence.* 

Horse meat is used as a food among the poorer classes in parts of Europe. 
In parts of Russia, mare’s milk is fed to infants. 

Kolle and Hetseh state that Tartar children reared on mare’s milk are very 
reactive to horse serum injections, that children nourished exclusively on horse 


*Richet, Charles, Paris. Personal communication. 
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flesh show more immediate reactions from horse serum injections than others, 
and that in Holland where horse flesh is rather widely eaten, asthmaties often 
give positive horse allergen reactions. : 

Beef—Veal.— Vaughan found positive skin reactions to beef in 2 per cent, 
Rowe in 2 per cent, Hansel in 6.4 per cent with intracutaneous testing and 1.8 
per cent by seratch. Rowe found beet responsible for symptoms in 2 per cent, 
Eyermann in 6 per cent. I feel that it would be a sate average to say that about 
4 per cent of food allergies are allergic to beef. 

Theoretically there should be no allergenic difference between beef and 
veal. That there may be some difference, especially with very young veal, is 
suggested by Kern’s case.* Veal is popularly considered undesirable as a food 
if slaughtered younger than age four weeks. Such very young veal is termed 
monkey veal or bob veal. It has been shown that as a food it is as wholesome 
as older veal. However Kern’s patient would invariably develop migraine after 
eating monkey veal but not after older veal. 

Beef and veal are usually recognizable as such and ean be easily avoided, 
although in stews, broths, soups and in veal used as a substitute in chicken 
salad they are sometimes hard to recognize or avoid. The question has been 
raised whether parenchymatous tissues such as liver, sweetbreads, brains, kidney 
must be avoided as well.as muscle meat. Unless clinical trial in the individual 
case indicates otherwise, all should be avoided. 

Nearly all canned soups contain some beef broth. This applies not only 
to vegetable soups but to other meat soups, such as chicken. 

Jell-O may contain pork gelatin or beef gelatin or both. Knox Gelatin is 
made from beef.. A pork allergic found that he could eat Knox Gelatin without 
symptoms but could not eat Jell-O. 


The following description of a child allergic to beef gelatin is so interesting that I 
quote verbatim from the mother’s report. ‘‘The child vomited almost at once on eating 
eggs (he did so the second time) then began to have croup and at three he screamed 
several hours and had bladder disturbance after eating boiled custard. Now we are very 
careful even about ice cream. He got very irritable on hot cakes and rubbed his eyelids 
so that I investigated the baking powder and there was dried egg in it. The Royal Baking 
Powder seems to be made from grapes but he gets bleary eyed on drinking grape juice. So 
there you are! He walked the floor frantically holding one ear several times after eating 
figs, saying his ear had ‘shut up.’ I sent for the doctor and his ears had swollen shut. 
He ate gelatin and his gums swelled like Vincent’s angina, and he was very sick for a week. 
He had ulcers on his tonsils and bronchitis with high temperature. So, I have been sur- 
prised to see not much warning about gelatin. He used to clear his throat almost con- 


stantly and had dreadful itching about the rectum. He recovered when off of peaches, 
apricots and apples.’’ 


Lamb—Mutton.— Rowe, likewise Vaughan, found lamb allergenic in 2 per 
cent. Hansel found it positive in 5.9 per cent when tested intracutaneously, 
in 3.6 per cent cutaneously. Hyermann did not find lamb a cause of trouble 
in his 95 cases. Of the three common mammalian meats, beef, lamb and pork, 
this is less frequently allergenic than the others and has therefore been used 
by Rowe in his elimination diets and by Vaughan in the trial diets. 

Pork—Ham—Bacon.—Pork is generally conceded the most frequently 
allergenic of the three mammalian foods under discussion, varying in fre- 
quency in the listings by Eyermann, Rowe, Vaughan, and Hansel from 1.2 per 
cent to 5.9 per cent. 

Pork, ham and bacon ean seareely be considered the same food. Even dit- 
ferent ham preparations vary in their allergenic activity. The manner of feed- 


*Kern, Richard A.: Personal communication. 
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ing the hog such as ‘‘peanut fed,’’ ‘‘corn fed,’’ and the method of curing and 
spicing or seasoning probably play a part. I have seen persons who could not 
eat fresh pork but could eat ham or bacon. Others cannot eat ham but will 
tolerate pork and bacon. Bacon appears to cause symptoms less frequently than 
either ham or pork. Others have symptoms from all three. 


Pork, ham and bacon can usually be recognized as such in the food. Persons 
highly sensitized to this allergen may be unable to eat food which has been 
prepared in pork lard or hog lard or foods such as pies or eakes in which it has 
been used as shortening. Fortunately the prepared vegetable lards or butter 
may be substituted provided the individual is not allergic to them. 

Garein observed a man with attacks of diarrhea and accompanying 
eosinophilia of 80 per cent, due to pork allergy. Differentiation from trichinosis 
presented a problem, early in the study of the case.* 


MILK AND MILK PRODUCTS 


Various proteins.—Wells and Osborn (1921) found that milk contains 
four proteins which are chemically and immunologically distinet. These are 
casein, lactalbumin, lactoglobulin and an alecohol-soluble protein. Milk globulin 
and serum globulin are chemically indistinguishable. Lactoglobulin sensitizes 
to beef serum and vice versa. Therefore it is not surprising that occasionally 
milk allergies are also beef allergic. Lactalbumin and serum albumin are how- 
ever distinct proteins. Lactalbumin appears to be more species specific. Casein 
is much less so. One sensitized to the casein of cow’s milk will probably also 
react to that of goat’s milk or sheep’s milk or ass’s milk. Fortunately, sensitiza- 
tion is usually to the lactalbumin fraction and the milk allergic may therefore 
often tolerate goat’s milk or other available milk. Ass’s milk has been used 
for this purpose in Europe. 


As stated by Wellst ‘‘casein from the milk of an animal of any given species 
shows a closer biologie relationship to the casein of another species than it does 
to either the whey proteins or to the serum protein of its own species; the same 
is true of the chemical relation.’’ 

Frequency.— Milk allergy is of about equal frequency with that to egg. 
Eyermann found it responsible for nasal symptoms in approximately 15 per 
cent. Rowe found it of allergenic importance in 31 per cent of food allergies. 
Vaughan found positive skin reactions in 14 per cent. Hansel observed positive 
endermal reactions in 13 per cent, positive dermal in 11 per cent. Peshkin 
found positive skin reactions in 10 per cent of atopic children. Balyeat reported 
47 per cent positive milk reactions in atopie eczema, O'Keefe and Rackemann 
in 26 per cent. Rowe found 5.5 per cent of 234 asthmatics allergic to milk. 

In replies to a query from the Bureau of Health and Public Instruction of 
the American Medical Association, Cooke estimated the incidence of milk sensi- 
tization in all children as about 0.3 or 0.4 per cent; Rackemann as less than one 
per thousand; Waldbott as 3 to 5 per cent; and Rowe as between 2 and 7 per 
cent. Vaughan estimated the frequency of milk allergy in a normal population 
(adults and children) as from 1 to 1.5 per cent. Alexander reported the inci- 
dence of milk intolerance in a large gastrointestinal clinie including adults and 
older children as 5 per cent. 

*Garcin, Ramon D., Jr., Brooklyn. Personal communication. 


*Wells, H. Gideon: The Chemical Aspects of Immunity, ed..2, The Chemical Catalog 
Co., New York, 1929. 
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Like ege, milk affeets children more often than adults and again like egg, 
milk sensitization tends to disappear with advancing years. Like egg, this food 
ean produce practically any allergic manifestation including shock. Such in- 
stances were recorded early in the annals of food idiosynerasy. 

Probably with no other food has sensitization been produced as often by 
overfeeding. It seems probable that much milk allergy among children results 
from parental forcing. 

A woman in the writer’s experience, allergic to milk, dated the onset of her 
allergic dermatitis from an intramuscular injection of Lactogen. Bernstein and 
Ginsberg (1937) have observed an asthmatic treated with injections of a fat- 
free milk preparation who became sensitized thereto, with consequent asthma and 
shock. They found it possible to sensitize guinea pigs to these same commercial 
milk preparations. 

Sensitization to other allergens contained in milk.—Some apparent sensi- 
tization to milk is actually due to some other allergen that has passed through 
into the milk. Donnally (1930) has reported the presence of egg allergen in 
mother’s milk. Thommen (1922) has demonstrated that ragweed allergen 
may pass into milk and cause symptoms. Bowman and Walzer have ealled 
attention to the possibility of flaxseed allergen in the milk of cows fed on flaxseed 
meal. Balyeat has reported symptoms in a wheat allergic following the taking 
of milk from cows fed on bran. Black has demonstrated that peanut allergen 
may pass into the milk. Reported sensitization to human breast milk was 
in all probability actually sensitization to some food allergen absorbed and 
excreted in the milk. 

Degree of sensitization.— There are all grades of reactiveness to this food, 
from those who experience severe symptoms after the ingestion of one drop 
of diluted milk, to those who find that they can ingest it with impunity on 
occasion but will get into difficulties after taking it for several days in sueces- 
sion. There are some who cannot tolerate fresh milk but, being mildly atopic, 
can take boiled milk, milk cooked in the food, or canned, condensed or dried 
milk. 





Recognizing that certain persons reactive to raw or pasteurized milk ean 
tolerate milk modified by heat, Ratner and Gruehl concluded from investigation 
that loss in antigenie properties in heated milk is due to coagulation of the whey 
protein. Iurthermore heating facilitates digestion, diminishing in a measure the 
absorption of native protein into the blood. 

‘Evaporated milk’’ is, as the name implies, ordinary milk evaporated down 
to about half its volume and sterilized. ‘‘Condensed milk’? is whole or skimmed 
milk evaporated to about half of its volume, to which sugar is added as a pre- 
servative. It is not sterilized. ‘‘Filled milk’”’ is skimmed milk to’ which cocoanut 
oil has been added in place of its natural cream. ‘‘Malted milk’? contains malted 
barley, wheat flour, and milk. 

Cream—Butter.—I have seen children who could tolerate lactie acid milk 
or buttermilk but not fresh milk. Others ean take heavy cream or butter. Some 
are so highly allergic that they cannot tolerate the small amount of allergen in 
butter. Rowe has described the ease of a woman who, allergie to milk, ‘‘has 
picket fence staggers, weakness and trembling in the arms and lees when she 
takes butter.’’ She can tolerate cream in her coftec for two davs but after eon- 
tinuing with it for 48 hours develops symptoms. 

Duke, likewise \ 


aughan and Pipes, have reported severe reactions in milk 
allergies who have 


been transfused from donors who had reeently taken milk. 
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Human milk.—Duke reports the case of a woman with eczema ‘‘allergie 
to milk from her own breast.’? Some milk persisted after weaning. She was 
treated with autogenous milk dilutions. The breast secretion ceased and her 
eczema cleared up. 

Milk allergy in animals.—Allergy to milk has been described in animals. 
This is especially true in dogs who at times have eczema therefrom. Schroeder 
described eczema and conjunctival, nasal and gastrointestinal symptoms in a 
young walrus, associated with milk allerey. 


Possible contact sources. 


Aunt Jemima’s Pancake Flour John Bull Food 
Blane mange Kefir 

Blood transfusion Koumiss 

Bread as usually prepared Leben 

Cake Macaroni 
Canned fish balls Malted Milk 
Carnrick’s Soluble Food Milk chocolate 
Cookies Nestlé’s Food 
Cream Sauce Noodles 
Custards Oleomargarine (usually contains 
Dryco 40% cream) 
Fritters Peter Pan Bread 
Ice cream Spaghetti 


Steinhardt’s Infortina 


Milk substitutes.—Except possibly in some cases where infant feeding is a 
problem, milk substitutes are rarely required. Except for calcium all of the 
constituents may be adequately supplanted by other natural foods. When milk 
is prohibited, it is a safe procedure to supplement the diet with calcium in some 
form. Inorganic calcium appears to be as efficacious as organic. Powdered 
calcium gluconate, one or two teaspoonfuls morning and evening, suffices. 

With infants who must avoid cow’s milk, human milk should be substituted 
if possible. Bottled human milk is now becoming available. | 

Goat’s milk.—A satisfactory canned goat milk may be obtained from 
Meyenberg Milk Products Company, Salinas, California, distributed by Goat 
Milk Produets Company, Los Angeles, California. The patient should be tested 
with this milk prior to its preseription. Fresh goat’s milk should be prescribed 
only from sources certified free from brucellosis. 

Soy products.—Sobee (Mead Johnson & Company, Evansville, Indiana) 
may be purchased at all drug stores. Its composition is as follows: 


Soybean flour 
Olive oil 
Arrowroot stareh 
Dextri-maltose 
Diealeium acid phosphate 
Sodium ehloride 
Mull-Soy (The Muller Laboratories, Baltimore, Maryland) is a vegetable 
milk substitute. Its composition is as follows: 
Soybean 
Dextrose 
Sucrose 
Soybean oil 
Minerals 
Vitamins A and D (fish liver oil) 
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Allerteen is prepared by the American Dietaids Company, Yonkers, and 
contains soy flour, cocoanut, cane sugar, hydrogenated soy oil, potato starch, 
dicalcium phosphate, salt, lecithin and maple flavor. 

Nutramigen is a product of Mead Johnson and Company, Evansville, an 
contains only amino acids and polypeptids plus dextromaltose, olive oil, arrow- 
root starch, brewer’s yeast, calcium gluconate and mineral salts. 

Synthetic infant food.—In view of the fact that children are so often 
allergic to milk, egg or the cereal grains, Cohen and collaborators have developed 
a substitute food containing approximately the same composition, including 
vitamins, as milk. This consists of beef, cauliflower, tomatoes, carrots, spinach, 
cane sugar, olive oil, codliver oil, gelatin, calcium lactate, acid sodium phosphate 
and water. Its food value is 19 calories per ounce. Beef provides the growth 
promoting vitamins and the antipellagra factor. Calcium is derived principally 
from carrots and cauliflower; iron and vitamins from spinach, and vitamin C 
and flavor from tomatoes. Cane sugar and olive oil bring the carbohydrate 
and fat content to approximately that of human milk. Gelatin is used to 
emulsify the fat. The inorganic salts are added to bring the total ealeium to 
one gram and phosphorus to 1.5 grams per quart of formula.* 

The authors report good results from treatment except in one case found 
allergic to one of the constituents of the formula. ‘‘ With substitution of turnips 
for spinach in the formula, good results were obtained.’’ 

Rowe (1931) published a formula containing strained homogenized meat— 
lamb or beef—no vegetables, a choice of tapioca or potato flour and sesame or 
soy oil. Stuart (1945) has deseribed a satisfactory method for preparing this 
formula in the home. : 

Cheese.—Casein is a protein allergenically common to milk from various 
species. Since it is the chief constituent of cheese, one might be justified in 
assuming that in the presence of sensitization to cow’s milk, one should avoid all 
varieties of cheese. However it should be borne in mind that lactalbumin sensi- 
tization or sensitization to the whey fraction is more frequent than that to 
casein or the curd fraction. Therefore, milk allergies may tolerate cheese. Some- 
times whey is present but usually not more than in butter. Some cheeses are 
made of whey or contain large amounts and should be avoided by milk allergies. 
These include the milk cheeses such as cottage cheese, cream cheese, Neufchatel, 
Gervais, buttermilk cheese, the Scandinavian or Danish mysost. 

The following cheeses are made from cow’s milk. 


American Cheese D’Isigny Koesher Gouda Pennsylvania Pot 
Appetitost Dunlop Leyden Provolone 
Bondost Edam Liederkranz Rabbit 
Brick Kmmenthaler Limburger Rat 
Brie English Dairy Lodigiano Sage 
Buttermilk Floedoest Munster Sap Sago 
Caciocavallo Gammelost Mysost Sbrinz 
California Jack Gervais Neufchatel Smearcase (Schmier- 
Camembert Gorgonzola Oka kase) 
Cheddar Gouda Parmesan Sorrento 
Cheshire Goya Pineapple Stilton 
Cottage Gruyere Pont L’Eveque Store 
Cream Hand Port du Salut Schweizer 

Swiss 


| Goat’s milk cheeses.—The best known is G 
flavored, brown Norwegian milk cheese, 


jedeost, a sweet, rich, strong- 
moist but firm enough to slice well. 


*This preparation is made by Mead Johnson & CG 





ompany under the trade name Cemace. 
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Gorgonzola is sometimes made from goat’s milk, sometimes from cow’s milk. 
Lipton’s is made from goat’s milk, seasoned with pepper and spices. Montasio 
is sometimes made from goat’s milk, sometimes from cow’s milk. 

Sheep’s milk cheese.—Roquefort is the most famous. Next is Romano. 
Other similar Italian sheep’s milk cheeses are Sardegna, Toscano and Pecorino. 
The latter are grouped as Romano cheeses and there are numerous imitations 
made from cow’s milk. Therefore one must be certain of obtaining the origi- 
nal if one prefers a sheep’s milk cheese. 

Buffalo milk.—Latticini is made from tame buffalo milk. 


Other cheese ingredients.—The ingredient most often thought of is a 
mold. In the preparation of nearly all cheeses preliminary fermentative ac- 
tivity is accomplished with the lactic acid bacillus. Following this, in certain 
cheeses molds play an important ripening function. This is especially true 
in Roquefort and Camembert but more particularly in Gammelost in which the 
fungus practically replaces the curd, as a consequence of which one is no 
longer eating cheese flavored with fungus but rather, fungus flavored with 
cheese. 

Some cheeses contain added ingredients which may be allergenic. Ex- 
amples are the penicillia of Camembert and Roquefort; pimento in various 
pimento cheeses; sage leaves or corn juice and spinach leaves in Sago cheese ; 
coumarin or blue melilot in Sap Sago cheese; cloves and caraway seeds in 
Leyden cheese ; ‘and caraway seeds or various herbs in Hand cheese. 


CHAPTER XXX1X 
MISCELLANEOUS INFORMATION FOR FOOD ALLERGICS 


A number of questions are raised by the person with food allergy, the 
answers to which are at times difficult. One of the first questions after the 
patient has listened to a long list of foods which must be avoided is often, 
‘But, Doetor, what may 1 eat?’’? There are times when the ‘‘don’t eat’’ list 
sounds completely prohibitive. Invariably, however, there are many addi- 
tional foods which may be included as substitutes. The patient’s dismay may 
often be relieved by providing him with a list of foods commonly used, on 
which prohibited foods are crossed off. The remaining lst is usually sur- 
prisingly long. The list on page 144 may be used for this purpose. 

Another difficulty encountered by the patient may be that, given a reason- 
ably large variety of available foods, he does not know how to combine them 
into tasty dishes. There was a time when home cooking was considered an 
art and the domestic person knew how to make all sorts of foods into palatable 
mixtures. Today bread is rarely cooked in the home, canned vegetables are 
preferred to the fresh, ice creams and many desserts are purchased ready-made 
and homemade soups are almost unknown. Much of the difficulty in pre- 
paring palatable substitute foods is due to lack of imagination or versatility 
and, shall we say, laziness on the part of the cook. Even those who must 
avoid wheat, egg or milk or a combination of all three, will find palatable 
substitute recipes in any good standard cook book. The atrophy of epicurean 
and culinary inventiveness has reached such a stage that today the best recipes 
are often found in the advertising matter of corporations which desire to in- 
crease the sales of their special products. The Fruit Dispatch Company,* 
for example, has a booklet with recipes containing banana. The Royal Baking 
Powder Cook Book, first published in 1878, is still available for householders, 
listing as good recipes as may be found in standard cook books. The W. K. 
Kellogg Company furnishes for the asking wheat-egg-free recipes and wheat- 
free recipes from which the consumer may make dishes using the Kellogg 
products as a base. For greater convenience the recipes are printed on ecard 
index cards. 

Even so, many will not avail themselves of these suggestions and will 
continue to complain that the dietary proscription prevents the preparation 
of palatable meals. Since it is diffieult indeed to change the trends of the time. 
since housewives will continue to purchase ready-prepared foods, and sinee 
many of us find it necessary to eat in restaurants where one has no voice in the 
preparation of food, it becomes important to know so far as possible the con- 
stituents of widely used and nationally advertised food preparations and 
mixtures. Most of these are proprietary. Many of the more outstanding manu- 
facturing concerns realize the importance in allergy of knowing constituents 
and give information without hesitation. With other products, information 
may at times be obtained concerning constituents which they do not contain 
although those which they do contain are kept secret. The knowledge ac- 
quired by correspondence is necessarily miscellaneous. ) 





*Pier 3, North River, New York. 
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Foods and Dishes Concerning Which Question Is Often Raised 
as to Ingredients* 


Allison Flour. Cottonseed. 

Aunt Jemima’s Pancake Flour. Wheat, corn, rice, rye flour, sugar, milk, salt, baking 
powder. 

Aunt Jemima’s Buckwheat Flour. Corn, wheat and buckwheat. 

Baking Powder. This is a substitute for yeast and acts through liberation of carbon 
dioxide from the combination of acid with alkali. The alkali is usually sodium bi- 
carbonate. Phosphate baking powders have some form of phosphoric acid as the acid con- 
stituent; alum powders have aluminum sulfate; tartrate powder contains cream of tartar 
or tartaric acid. Cornstarch is the customary filler in all baking powders. Filler is re- 
quired to prevent absorption of moisture and consequent premature combination of acid 
and alkali. 

Some baking powders contain egg powder. The following brands do not contain 
egg. K.C.; Royal (contains cornstarch, cream of tartar, tartaric acid, and sodium bicarbon- 
ate); Calumet (contains cornstarch, sodium bicarbonate, sodium aluminum sulfate, calcium 
acid phosphate). 

Beef Juices (Puro). Meat juice, egg white. 

Beer (ale, stout, porter). Fermented malted grain, usually barley; wheat, rye, oats, 
rice and corn may be used. Hops (dried flower of the hop vine) are usually added. 

Bemax. Contains rye, barley and wheat germ. 

Berger’s Food. Wheat flour and pancreatic extract. 

Blanc Mange. Gelatin, Irish moss and milk. Cornstarch, ground rice and arrow- 
root are often substituted. 

Bologna. Beef, veal, pork and spices. 

Borden’s Malted Milk. Barley malt, wheat flour, whole milk. 

Brandy. Distilled from fermented juices of grapes. It may be made from peaches, cher- 
ries, apples and other fruits. 

Brittle Bits. Malted wheat and barley. 

Buckwheat Bread. Buckwheat meal, wheat, yeast and salt. 

Buckwheat Flour. Used on bottom of many breads to prevent burning. 

California Wheatine. Wheat. 

Canned Tomato Soup. Tomato, butter, onion, sugar, salt, flour, spices. 

Carnrick’s Soluble Food. Malted wheat, dried milk, milk sugar. 

Catchup or Catsup. Originally a sauce of spiced mushrooms. Various catsups are 
made differently but are likely to contain tomatoes, onions, spices, vinegar, sugar, green 
walnuts and a thick purée of oysters or other shellfish. 

California Health Food Service (1926 Telegraph Ave., Oakland, California) lists 52 
bakery and confectionery products for use in wheat, egg, milk and cottonseed substitute 
diets. 

Cellu Dietetic Products (Chicago Dietetic Supply House, 1750 West Van Buren Street, 
Chicago). ‘‘Cellu juice pak fruits’? are packed in their own juice without added water 
or sweetening. Cellu vegetables are eanned in water without addition of salt or sugar. 
Cellu fruit juices ‘‘have not been diluted or sweetened but are packed just as they are 
pressed from the fresh fruit.’’ Cellu flours: see wheat substitute flours. 

Cerealine Flakes. Corn. ' My 

Chewing Gum. Originally spruce gum. Later paraftin wax variously flavored. Now 
chiele is almost universally the chief ingredient. Chicle is a gum derived from the latex 
of the Achras sapota or sapodilla tree. The fruit of the tree is one of the most delicious 
tropical fruits. (See list of exotie foods above.) Spear rer aoe 

Chop Suey. The ingredients vary in different establishments but gees peck oO eh 
tain chicken, fish or other meat, bamboo shoots, bean sprouts, especially soy beans, mush- 
rooms, rice, noodles and ginger. 

Chow Chow. A mixture of pickled vegetables with mustard. oy a 

Chutney. An Hast Indian pickle generally containing mangoes, raisins, ramerinds, 
Domestic chutneys usually consist of some sweet 


lime, ginger, chilis and other spices. See 
&: added from lemon, tamarinds, ete., and seasoned 


fruit as designated, with acid flavor 
with chilis, ete. 

Citrus Concentrates. Pure concentrated 
extracted except water. (Citrus Concentrates, 


fruit juices with nothing added and nothing 
Incorporated, Dunedin, Florida. ) 





int ‘gy (8: rs, 1937), for : 
*Acknowledgement is made to Tuft, Louis: Clinical Allergy (Saunders, 1937), for a 


tion of these notations. 
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Clapp’s Wheatheart Soup. Wheat germ, vegetable, cereals. ; 

Coca-Cola. Caffeine, caramel, essential oils (cinnamon, coriander, lemon, neroli, nut- 
meg, sweet orange), glycerin, lime juice, phosphorie acid, soluble extracts of coca leaves 
or kola nuts, and water (carbonated). : 

Cocomalt. Sucrose, skimmed milk, selected cocoa, barley malt, flavoring, irradiated 
viosterol. 

Cooking Oil. Cottonseed oil. 

Corn Flakes. Corn, malt extract, sugar, salt. 

Cottolene. Cottonseed oil and beef suet. 

Cream of Wheat. Entirely wheat. 

Cream Sauce. White sauce and eggs. 

Crisco. Cottonseed oil. ; ; 

Curry. <A highly seasoned East Indian condiment usually containing turmeric, 
coriander, black pepper, cayenne pepper, some fenugreek seed, eumin, ginger and lime. 

Custard. Egg, milk, sugar, flavoring. 

Diastased Farina. Malted cereal food. 

Dormi. (The Battle Creek Food Company.) Malt, cocoa, vanilla, lactose, salt. 

Dried Beef. Beef, pickled in salt, sugar or molasses with saltpeter added, then smoked 
like a ham. 

Dryco. Irradiated milk. Special Dryco also contains rice ‘‘polish.’’ 

Falona. Wheat, oats, barley and bean flour. 

Farina. Wheat. 

Fish Balls. Fresh haddock, potato flour, milk, spices. 

Fluffo. (Procter and Gamble, Cincinnati.) Does not contain peanut oil. 

Force. Malted wheat and barley. 

Frankfurters. Beef, pork and spices stuffed in sheep casings. 

French Dressing. Olive oil, vinegar, salt, pepper, spices. 

Fritters. Flour, baking powder, egg, milk. 

F. S. Granulated Hominy. Corn. 

Gelatin. Usually made from beef, veal or pork. Knox Gelatin is said to be from 
beef, Jell-O from beef and pork. Cattle, sheep, goat, pig and fish hides and connective 
tissues may be used. 

Genesee Dessert Powder. Butterscotch (granulated sugar, cornstarch, brown sugar, 
flavoring, salt, U. S. certified color). Vanilla (granulated sugar, cornstarch, flavoring, salt, 
U. S. certified color). Chocolate (granulated sugar, cornstarch, powdered skim and whole 
milk, cocoa, flavoring, salt). 

Gin. As made today this is distilled or rectified spirit from wheat, barley, malt, rye 
or corn to which certain extracts are added. These may include: almond meal, angelica 
root, angelica seed, aniseed, calamus root, caraway seed, cardamom seed, cassia (cinnamon), 
cloves, coriander seed, fennel seed, grains of paradise (cardamom), juniper berries, lemon peel, 
licorice root, nutmeg, orange peel, sweet orange, neroli (extractive of orange blossom), 
orris root, sloe berries, turpentine, singly or in any combination. All except angelica, 
calamus, fennel, juniper and sloe have been listed as being allergenic. 

Ginger Ale. Carbonated beverage made from ginger (or ginger extract), lemon 
juice (or lemon oil and citric acid), Capsicum extract is frequently substituted in part 
for ginger. 

Goat Milk. The Meyenberg product contains only evaporated goat milk. 

Grape Nuts. Wheat, malt, barley, salt, yeast. 

Grape Nuts Flakes. Wheat, malt, barley, salt, yeast. 

Goose Liver. Calf’s liver, pork, goose liver. 

Hausbrot or Tafelbrot. Wheat and rye. 

Hecker’s Hominy. Corn. 

Hecker’s Superlative Self-Raising Flour. Wheat, phosphate or soda, salt. 


Heinz Products. (H. J. Heinz Company.) The following contain no wheat, egg or 


milk, 
Apple Butter Mustard Rice Flakes 
Baked Beans Mustard Sauce Salad Cream 
Beef Broth Olives Sour Pickles 
Chili Sauce Olive Oil Sweet Mustard Pickles 
Chow Chow Onion Sweet Pickles 
Gumbo Creoles Peanut Butter Tomato Catsup 


Jellies 


| Pepper Pot Soup Tomato Juice 
Mince Meat 


In . “1 = 
Preserves Turtle Soup 
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The following soups contain milk but no wheat or egg. 


Asparagus Mushroom 

Bean Oyster 

Celery Peas 

Corn Chowder Spinach 

Cream Soups Tomato 
The following contain egg but no wheat or milk. 


Consomme 
India Relish 
Mayonnaise Salad Dressing 
Sandwich Spread 

The following contain wheat but no egg or milk. 
Clam Chowder 
Mock Turtle Soup 
Vegetable Soup 


The folowing contain wheat and egg but no milk. 


Mock Turtle Soup 
Noodle Soup 
The following contain milk and wheat but no egg. 
Macaroni in Cream Sauce 
Scotch Broth 
Spaghetti in Tomato Sauce 
The following contain wheat, egg and milk. 
Date Pudding 
Fig Pudding 
Plum Pudding 

Hollandaise. Eggs, butter, lemon juice. 

Honey. There have been many undoubted cases of allergy to honey. It is con. 
ceivable that this is due to sensitization to the plant from which the honey is obtained, 
that is, to the nectar, or to the pollen of the plant or of other plants carried into the 
honeycomb by the bees; or to allergy to bee itself. Severe allergic reactions, even fatal- 
ities have followed the sting of a single bee. There are many kinds of honey depending 
upon the plant source, such as clover, alfalfa, buckwheat, mountain sage, chinkapin, heather 
(in Scotland), orange, mesquite, catclaw. The fame of the particular honey rests in great 
measure upon its source. The famous Grecian honey is from wild thyme, the Scotch from 
heather, while in this country clover and alfalfa honeys are well thought of. 

Ratner and Gruehl demonstrated that those who cannot tolerate honey may be allergic 
to the specific protein element of the nectar from which it is derived, such as buckwheat. 

Horlamus ‘‘All Rye Bread.’’ (Mrs. I. Horlamus, Riverside Station, Box 1712, Miami, 
Florida.) Contains pure rye flour, Fleischmann’s yeast, brown sugar, salt, water and 
Crisco. When cottonseed is to be avoided lard is substituted, on order, for Crisco. Does 
not contain egg, milk, wheat or oatmeal. It is available in vacuum-sealed tins. We have 
found this ‘‘canned bread’’ still fresh after 8 months in the tin. It may therefore be 
ordered in quantity. Horlamus cookies may also be obtained, made from pure rye flour, 
brown sugar, Crisco, vanilla, and nutmeg or cinnamon. Pecans may be added if desired. 

Horlick’s Malted Milk. Barley, wheat flour, desiccated milk, malt, NaHCo,. 

H. O. Co. Buckwheat Pancake Flour. Cornmeal, buckwheat, wheat. 

H. O. Co. New Process Hominy. Corn. 

Huskies. Wheat, sugar, salt, flavoring. 

Ice Cream. Egg, milk and flavors. 

Ices. Fruit, egg, flavoring. ion, 

Jam. <A sweet preserve. If the rind of the preserved fruit is included it is cus- 
tomarily called marmalade, The best jams contain none other than the specified fruits, sugar 
and water. Cheap jams usually also contain apple juice, or corn syrup or both. 

Jell-O. Jell-O is usually made from beef gelatin. Occasionally pork gelatin is also 
added. ; 

Contains cane sugar, gelatin, pure fruit flavors, U. 8. certified colors for all flavors 
except lemon which is vegetable color, Added fruit acid from grapes and lemons (tartaric 
and citrie acids). oo, 3 

D-Zerta. ‘‘Lemon, orange, strawberry, raspberry, cherry, lime 
gelatin, citric acid, fruit flavors, U. 8. certified colors. 


’ eontain saccharin, 
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‘ - re ae Seaicycl a CArAve 
Jell-O Ice Cream Powder. ‘‘ Vanilla, strawberry, lemon, maple’? contaim sugar, Karaya 


gum, salt, flavoring, U.S. certified colors. Re asa 
‘<Chocolate’’ contains sugar, Karaya gum, cocoa, salt, vegetable color. 
‘<Unflavored’’ contains sugar, Karaya gum, salt. . 
; i . . . . ye . “ar, . + ve . Ss if yr srr’ es 
Jell-O Freezing Mix. ‘‘Strawberry’’ contains sugar syrup, taproca flour, strawberries, 
salt, U. S. certified color. : 
‘‘Choeolate’’ contains sugar syrup, carob bean 
certified color. 
i rT sar ry * maple flavor, we s, salt 
‘*Maple Walnut’’ contains sugar syrup, arob bean flour, maple flavor, walnuts, salt, 


- ‘ 
flour, gelatin, cocoa, salt, U. 8. 


U. S. certified color. 
‘*Orange Pineapple’ 

(orange, pineapple), salt, U. 5. certified color. ; cee 
‘Vanilla’? contains sugar syrup, carob bean flour, gelatin, vanilla extract, 


’ contains sugar syrup, carob bean flour, gelatin, true fruit 
salt, U. S. 
certified color. 

‘<Tutti-frutti’’? contains sugar syrup, carob bean flour, gelatin, true fruit (pineapple 
juice, maraschino juice, cherries, red and green), salt, U. 8. certified color. ; 

Jelly. Although any fruit can be used in jam or preserves, only those which con- 
tain sufficient pectin may be made into jelly. Jellies flavored with fruits low in pectin 
usually have the latter added as a base. Apple pectin is usually used. Commercial mint, 
raspberry, strawberry, pineapple, and grape jellies usually contain apple pectin. 

John Bull Foods. Dried milk and malted cereals. 

Junket. Milk, rennet, vanilla, cinnamon or nutmeg. 

Karo Syrup. Corn syrup. 

Kefir. Fermented cow’s or goat’s milk. 

Knupfel. Rye and wheat. 

Kommisbrot. Kye. 

Koumiss. Fermented milk of mares or asses, also from cow’s milk fermented by 
yeast. 

Kremel. Cornstarch, dextrose, sucrose. 

Leben. Cow’s milk fermented by special coagulant. 

Lima Rice Flakes. (Battle Creek Food Company.) Yeast extract, rice, lima bean, 
salt. 

Liqueurs. Sweet liquors are made by distilling and mixing various alcohols with 
essential oils, flavors and syrups. 

Liver Sausage. Pork, onions, pistachio. 

Log Cabin Syrup. Granulated sugar, maple sugar. 

Macaroni. Wheat and milk. 

Macaroons. Almond meal, cocoanut, eggwhite and sugar. 

Maltine. Malted barley, wheat, oats, vitamins B and C, 

Malt-O-Meal. Farina, toasted malt barley. 

Marinated Herring. Packed in white vinegar. 

Matzoth. Wheat flour and water. 

Mayonnaise. Olive or vegetable oil, eggs, vinegar, spices. 

Mazuma. Corn. 

Mead’s Vitamin Products. (Mead Johnson & Co., Evansville, Indiana.) Oleum 
percomorphum consists of a blend of the liver oils from percomorph fishes and cod-liver 
oil. Compound syrup oleum percomorphum is the same oil with added olive oil in malt 
syrup. Cod-liver oil fortified with percomorph liver oil contains 95 per cent of the former 
and 5 per cent of the latter. Viosterol in oil contains activated ergosterol in corn oil. 
This is rich in vitamin D, contains no vitamin A. Viosterol in halibut liver oil is halibut 
oil to which viosterol is added. It contains vitamins A and D. Halibut liver oil is the 
plain oil without added vitamin D. It is rich in A, weak in D. Other fish oils are added 
to halibut liver oil to increase vitamin D potency. Standardized ecod-liver oil has no ad- 
ditions. ‘*Cod-liver oil with viosterol’’ has added, irradiated ergosterol in corn oil. 

Melitose. (I*ood Concentrates, Inc., Pier 8, New York City.) No. 1: ripe banana 
(dry). No, 2: ripe banana and dextrose malt extract. No. 8: milk sugar and ripe banana. 

Mellin’s Food. Wheat flour, wheat bran, malted barley, potassium bicarbonate, 

Meringue. HEgg, lemon, sugar. 

Mince Meat. Formerly, a mixture of finely minced meat, suet, apples, raisins and 
other dried fruits, citron, molasses, sugar, spices and brandy or cider. Today the brandy 
and usually the meat and suet are omitted. 

Mock Turtle. Diced veal with various vegetables, herbs, spices and lemon juice. 

Moore’s Food. Wheat, malt. 
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Muffets. Whole wheat. 

Mulligatawny. Originally an East Indian soup whose name signifies ‘‘ pepper water.’’ 
Usually contains curry powder, meats, vegetables, mango, cocoanut, rice, cayenne pepper, 
ete. 

Mull-Soy. (The Mueller Laboratories, 2935 Frederick Avenue, Baltimore, Maryland.) 
This is a vegetable milk substitute in liquid form containing soy bean, soy bean oil 
dextrose, sucrose, minerals, corn oil and vitamin concentrates A and D (fish liver oil). 

Mustard. Ground mustard or mustard flour, salt, vinegar. 

National Biscuit Company Products. The following National Biscuit Company 
Products contain no milk or butter. , 


Crown Pilot Famous Ginger Wafers Cereals 
Dandy Oysters Ginger Snaps Shredded Wheat 
N.B.C. Sodas Graham Crackers Wheatsworth Whole 
Oysterettes Gentry Jumbles Wheat 
Premium Flake Graham Wafers Triseuit 
Saltines Jonnie Triscuit Wafers 
Saratoga Flakes Kettle Cookies 

Uneeda Biscuit Lemon Snaps 

Sky Flake Wafers Mary Ann 

Ritz Pantry Cookies 

N.B.C. Trentons Toasted Dainties 

Pretzelettes Zu-Zu Ginger Snaps 

Pretzenos Wheatsworth Whole Wheat Grahams 

Cart-wheels Fig Bar 


Chocolate Snaps 


Nestlé’s Food. Malted whole wheat, malt, dry milk, wheat flour, cod liver oil. 

New Pettijohn’s. Whole wheat. 

Nichol’s Snow White S. Corn. 

Noodles. Wheat and egg. Plain noodles as well as ‘‘egg noodles 

Nutro. Cereal and peanut flour. 

Oat Bread. Oatmeal, wheat flour, potato, yeast, salt. 

Oleomargarine. Usually contains cottonseed, peanut, or soya oil. It may contain 
some milk. 

Olive Oil. Many brands of so-called olive oil are not pure olive oil but have added 
cottonseed oil, corn oil, ete. The Pompeian Olive Oil Company, Baltimore, states that 
‘‘virgin pure Pompeian Olive Oil’’ is the first cold pressing of properly matured olives 
under controlled pressure. 

Pablum. Wheat meal, oatmeal, corn meal, yeast, beef bone, iron, salt, alfalfa. 

Paté de Foie Gras. Goose liver, truffles, spices. It may also contain pork, usually 


’? may contain egg. 


does. 

Pepper Pot. Originally of the West Indies, this is a popular dish in various sections 
of the United States. Philadelphia pepper pot has as its base stewed tripe and small 
dumplings with pepper. Vegetables, especially okra, fish, etc., may be added. 

Peter Pan Bread. White flour, sweetened condensed milk, lard, salt, malt extract, 
veast, water. 

Pillsbury’s Vitas. Wheat. ; 

Post Toasties. Hulled white corn grits, salt, sugar. 

Post’s Bran. Bran flakes and other parts of wheat flour—malt, syrup, salt. 

Post’s 40% Bran Flakes. Wheat bran, wheat, malt syrup, salt. 

Postum. Wheat bran, wheat, molasses. 

Postum Cereal. Whole wheat, bran, cane sugar, molasses. 

Potato Chips. Fried in cottonseed oil. 

Pumpernickel. Rye graham flour (20 per cent), bleached clear flour (80 per cent). 
Malt (1/10 per cent), salt (1 per cent), caramel coloring (like molasses or chicory). 

Purina Health Pancake Flour. Whole wheat, corn, phosphate of soda. 

Quaker Crackels, Corn, wheat, oats. 

Quaker Farina. Wheat. 


Ralston Products. Ry-Krisp, see below. 
Ralston Corn Flakes contain corn, salt, sugar and barley malt. 
Ralston Checker Rolled Oats contains oats, Baby 
iron and ealeium. 


Ralston Wheat Cereal contains wheat, iron 


‘ Ralston 
and calcium salts. 


Wheat Oats contains oats and wheat. 
Ralston contains wheat endosperm and wheat embryo with added . 
Rice Biscuits. (Battle Creek Food Company.) Yeast extract, salt, sugar, rice. 
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Rice Bread. Wheat, rice, potato. 

Rice Flakes. (Battle Creek Food Company.) Yeast extract, salt, sugar, rice. 

Roman Meal. Ground flaxseed. 

Root Beer. A fermented infusion of root bark and herbs containing essential oils 
such as sarsaparilla, birch, spruce, wild cherry, spikenard, wintergreen, anise, cassia, cloves, 
lemon, coumarin, vanilla, ginger, with sugar and yeast added. 

Rum. Distilled from cane sugar products. 

Rye Bread (Horlamus). See Horlamus. 

Ry-Krisp. (Ralston Purina Company, St. Louis.) This contains whole rye, water and 
salt, no wheat, egg or milk. 

Safe-Mix. (American Dietaids Co., Yonkers.) Contains soy and potato flours. 

Salad Oil. Cottonseed oil. 

Salmagundi. Chopped meat, fish, anchovies, onions, pickles, vinegar, pepper and 
other variable articles. 

Salami. Pork, beef, grape juice, garlic, spices. 

Sarsaparilla. Caramel, cologne spirits, oils of anise, orange, sassafras, wintergreen, 
powdered pumice. stone, sugar, and water. 

Sausages. Chopped meat, usually beef or pork, cured, spiced and stuffed in beef, 
sheep or hog casings. Saltpeter is added to retain the red color. There is great variation 
in method of preparation. Ingredients listed above vary, and can be counted upon to 
apply only for the high class products. Sausages often contain potato flour, rice and 
bread as binders. 

Savita. (The Battle Creek Food Company.) Brewer’s yeast, hops, parsley, leek, 
celery, onion, carrots, salt. This makes a nutritious bouillon. 

Savoy and Moore’s Food. Wheat flour and malt. 

Schwarzbrot. Coarse X rye flour. 

Scrapple. Pork, corn meal or buckwheat seasoned with spices and herbs. 

Similac. (M. & R. Dietetic Laboratories, Columbus, Ohio.) Cow’s milk, cod liver 
oil, cocoanut oil, olive oil, lactose. 

Soy Condensed Milk. (The Battle Creek Food Company.) Soy bean, lactose, salt. 

Soy Acidophilus Milk. (The Battle Creek Food Company.) Soy bean, lactose, salt. 

Spaghetti. Wheat and milk. 

Spices. The commoner spices have already been described. They may come from 
almost any portion of the plant. Ginger is a root stock; cinnamon an inner bark; cloves 
are flower buds; nutmeg a seed; black pepper the entire fruit; sage and thyme are leaves 
and upper parts of the plant. Ward lists the principal spices as follows: 


Allspice Cinnamon Horseradish Pepper (black) 
Anise Cloves Mace Pepper (red-green) 
Bay leaves Coriander Marjoram Saffron 

Capers Cumin Mint Sage 

Caraway Cureuma Mustard Savory 

Cardamom Dill Nutmeg Tarragon 

Cayenne pepper Fennel Paprika Thyme 

Celery seed Ginger Parsley Turmeric 


Steinhardt’s Infortina. Diastased cereals, dried milk, lactose, cane sugar. 

Stokcly’s Strained Baby Cereal. Contains cereal grain, milk, soy bean, flour, salt and 
yeast. These are also constituents of Macy’s Strained Cereal. 

Tamale. Cornmeal, rice, pumpkin flour or rarely some other cereal; meat of any 
kind; chilis, garlic. 

Tartar Sauce. Mayonnaise, capers, olives, cucumber, pickles. 

Tortilla. Corn. 

Tripe. The fatty inner lining of the stomach, Tripe is usually obtained from beef, 
although veal, sheep and hog tripe are used at times. 

Tuna Fish. Packed in cottonseed oil. 
Uncle Jerry’s New England Corn and Rice Pancake Flour. Corn, wheat, potatoes, 
rice, salt and leavening. 

Uncle Jerry’s New England Self-Raising Buckwheat Flour. Buckwheat, wheat, corn, 
seasoning, leavening, 

U. S. Health Food. Ground flaxseed, 

Vienna Sausage. Pork, beef, spices stuffed in sheep or hog casings. 

Vinegar. This very dilute acetic acid.is formed in the acid conversion of aleohol. 
In the United States the term vinegar is usually applied to apple or cider vinegar. Other 
available vinegars are wine or grape vinegar; malt or beer vinegar also known 8a British 
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vinegar; sugar vinegar made from sugar or molasses; glucose vinegar from corn syrup; and 
‘*spirit’’? or white vinegar made from dilute alcohol. This last, white vinegar, pure dilute 
acetic acid, is available for those allergic to apple. The patient may make up his own 
from 28 per cent acetic acid (3 teaspoonfuls of 28 per cent acetie acid to the glass of 
water). 

Wheat Substitute Flour. Horlamus Rye Bread, see Horlamus. C-D Special Flours 
(Chicago Dietetic Supply House, 1750 West Van Buren Street, Chicago) lists pure barley 
flour, corn flour, lima bean flour, oat flour, potato flour, rice flour, rye flour, soy bean flour, tapi- 
oca flour. C-D Soy Bean Wafers contain soy beans, cottonseed oil, salt and baking powder. 
C-D Soy Flakes contain soy bean and salt. C-D Barley Cookies contain barley flour, cot- 
tonseed oil, sugar, salt, baking powder, soda and vanilla. C-D Barley Wafers contain 
barley flour, cottonseed oil, salt, baking powder and soda. The Battle Creek Food Com- 
pany prepares a pure soy bean flour, as does also Mead Johnson & Company. Safe-Mix 
contains soy and potato flours. See Safe-Mix. For other sources see Substitute Foods List. 

White Bread. Bleached patent flour, sugar (2 per cent), salt (1 per cent), yeast 
(44 per cent), malt (1/10 per cent), eggs, vegetable oil, butter. : 

Whiskey. Distilled from malt, corn, rye and other cereals. 

White Sauce. Butter, flour, milk, seasoning. 

Whole Bran Shreds. Wheat bran, malt syrup, salt. 

Whole Wheat Bread. Bleached patent flour (80 per cent), whole wheat flour (20 per 
cent), salt (1 per cent), eggs, sugar, caramel coloring. 

Wines. Fermentation of fruit juices, usually grapes. 

Worcestershire Sauce. There are a number of sauces of the Worcestershire type 
which vary in composition. A typical formula includes soy, vinegar, lime juice, onions, 
tamarinds, garlic, fish such as anchovies, or pickled herring, red chili and spices. 


Notes on Special Recipes for Patients Allergic to Wheat, Egg or Milk 


General instructions concerning wheat-substitute breads.—In general, any recipe con- 
taining wheat flour may be used by substituting, for 1 cup of wheat flour: 


1 cup of corn flour, rye flour, or rye meal. 
A short cup of corn meal or rice flour. 

1% cup of potato flour or cornstarch. 

%4 cup of buckwheat or soy bean flour. 
14% cups barley flour or ground rolled oats. 


Combinations of substitutes produce better results than a single substitute. All sub- 
stitutes require longer and slower baking than wheat-flour products, especially when mak- 
ing loaf bread. Coarse meals and flour require more leavening material. With these, 2% 
teaspoonfuls of baking powder should be used per cup of flour instead of the customary ] 
teaspoonful per cup of wheat flour. 

Starchy water such as potato or rice water makes a more moist loaf. Milk changes 
the flavor of the loaf, makes it richer in food value, and produces a more tender erumb 
and erust. Usually 1 cup of liquid is allowed for each loaf of bread, the size of a pan 
loaf. If the dough rises too long it will sour. Muffins are best made in small tins so 
that they will be rather crusty. 

Rye meal is preferable to rye flour, since its taste is not as strong. In making muffins 
it may be substituted measure for measure for wheat flour, provided twice as much egg 
is used as is called for in the wheat recipe. Corn flour is preferable to corn starch and, as 
a thickening for sauces, may be used in the same proportion as wheat flour. 

Notes on egg-free recipes.—One should be careful to avoid using baking powder con- 
taining egg. Royal, Calumet, and K. C. Baking Powders are egg-free. In using a standard 
recipe in which eggs are to be omitted, the prescribed amount of baking powder is added, 
plus 1 teaspoonful for each omitted egg. ; 

Special recipes.—Many dietitians and patients have become interested in the prepara- 
tion of wheat-, egg- and/or milk-substitute recipes. The patient who must avoid any or all 
of these should have no difficulty in finding adequate substitute breads. Pamphlets con- 
taining recipes may be obtained from the Bureau of Home Eeonomics of the United States 
Department of Agriculture; the American Dietetic Association, 185 North Wabash Avenue, 
Chicago; The Ralston Purina Company, 5t. Louis; Mead Johnson Company, Evansville, 
Indiana; and the Chicago Dietetic Supply House, 1750 West V an Buren Street, Chicago. 
The following recipes should fulfill all needs. Boldface letters in parentheses following the 
headings indicate the foods (wheat, egg or milk), which are not included in the recipes. 
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GENERAL RECIPES* 


The following wheat substitute recipes contributed by the writer’s patients have 


found satisfactory. 


Rice Waffles (W) Rice Muffins (W) 
2 cups rice flour 1 cup rice flour 
4 tablespoons melted butter — - 4 eggs beaten very light 
2 cups sweet milk 1 pint sweet milk 
+ teaspoon salt 5 teaspoons melted butter 
4 heaping teaspoons baking powder 3 heaping teaspoons baking powder added 
2 eggs separated last 
Fold in stiff whites last 


Bake in a quick oven 
This will serve four persons. This will make 10 muffins. 


Oatmeal Cakes (W-M) 


1 egg Beat egg until light. Add sugar. Stir 
4} cup sugar in remaining ingredients. Drop by teaspoon on 
% tablespoon melted butter a thoroughly greased pan. Spread into shape 
1 cup rolled oats with a ease knife dipped in cold water. Bake 
+ teaspoon salt in a moderate oven. 
} teaspoon vanilla 

Rye Flour Raised Biscuits (W.E.M.) 
1 potato, mashed Make sponge of potato, yeast, and sugar. 
1 yeast cake Let rise one half hour. Add lard, salt, flour. 
3 tablespoons sugar Knead five minutes and let rise six hours. 
1 teaspoon lard Put in pans, let rise again and bake forty 
3 level tablespoons salt minutes in moderate oven. 


24 lbs. rye flour 


Rye Bread (W.E.M.) 


Sponge Dough 
9 ounces water 9 ounces water 
9 ounces rye flour 25 ounces rye flour 
+ ounce compressed yeast + ounce salt 


Mix sponge and let stand until it breaks (approximately 214 hours). Mix well and as 
as dough is light (which will require approximately 30 min.) make into loaves and 


place in greased pans. While rising moisten dough with a little water or milk to prevent 
crusting. (This should take about 40 min.) Bake 1 hour in a moderate oven. 


Rye Muffins (W) Rice Muffins (W) 
1 egg 2 eggs 
2 cups milk 2 cups milk 
1 teaspoon salt 1 teaspoon salt 
1} teaspoons baking powder 2 teaspoons butter (heaping) 
1 tablespoon butter 2 teaspoons baking powder 
2 cups rye flour 4 cups rice flour 
Mix as ordinary muffins. Mix as ordinary muffins. 


The most satisfactory muffins are prepared with a mixture of rice and rye flours. sinee 


the rice flour is rather too dry and the rye too moist. 


Gold Cake (Potato Flour) (W) 


1 2 . 

4 cup butter Beat butter and sugar to a cream, add 

: ah aoe beaten yolks, dissolve soda in milk and add 
olks of 6 eves stir i avoring if i eet 

Snel s Bes Stir in flavoring. — Add flour sifted with eream 

easpoon vanilla of tartar. Bake in moderate oven. 

+ cup sweet milk 

3 teaspoon soda 

| teaspoon cream of tartar 

1} cups potato flour 


*From Vaughan, Warren T.: Allergy and Applied Immunology, The G Yv. Mosby 


St. Louis, 1934. 
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Sponge Cake (Potato Flour) (W-M) 


G Une mt _ Beat whites and yolks separately, then 
; cup sugar mix, add sugar and flour, baking powder and 
2 cup potato flour vanilla. Beat thoroughly. Bake in a moderate 
1 teaspoon baking powder oven, : 
1 teaspoon vanilla or lemon flavoring. 

Oatmeal Cookies (W-M) 
a cups brown sugar Cream butter and sugar, oatmeal, and 
4 teaspoon salt | baking powder. Mix well. Drop in small por- 
1? cups rolled oats tions from spoon into large baking pan. Bake 
* teaspoon baking powder in moderate oven until brown. Do not put 
= eggs — close together. 
Butter size of egg 

Potato and Rye Muffins (W) Rye Cakes (W-E) 

2 eggs, well beaten 2 cups rye flour 
4 cup potato flour 13 cups coconut, shredded 
1 heaping teaspoon baking powder 1 cup milk 
$ cup milk 4 cups sugar 
1 cup rye flour 2 tablespoons cocoa 
2 tablespoons butter 1 teaspoon vanilla 
Cook in muffin tins Bake in cookie tins. 

Rye Loaf Bread (W-E) 
4 cups rye flour Pour milk in mixing bowl, add the sugar 
~ cup of rice flour and yeast dissolved in 4} cup of the lukewarm 
i cup any other substitute flour milk. Stir in the rest of the ingredients and 
1 cup riced potatoes, solidly packed knead until smooth and elastic. Let rise in 
1 cake yeast (1 ounce) a warm place and until double its bulk. Toss 
1 teaspoon sugar on board, form into loaves, place in pans and 
1 tablespoon salt let rise again until double its bulk, Bake in 
1 pint lukewarm sweet milk a rather hot oven 1 hour or longer until well 
1 teaspoon caraway seed may be added. done. Brush top with water. 


Buckwheat Bread (W-E) 


A very passable raised bread may be prepared with pure buckwheat flour, using 
water or, preferably, milk. Baking soda or yeast may be used. The loaf is a bit heavy, 
and is best sliced thin and warmed, to be served as a ‘‘ Toast Melba.’’ 


2 cups buckwheat flour 
2 tablespoons sugar 
23 teaspoons baking powder (Royal or K.C.) 
Pinch of salt, to taste 
1 teaspoon melted butter 
4 cups water or milk 


Potato Flour Muffins (W-M) 


Separate the whites from the yolks of 4 eggs and beat the whites until they are very 
stiff and dry. Add a pinch of salt and 1 tablespoonful of sugar to the yolks, which have 
been beaten, and fold this mixture into the whites. Sift 4 cupful of white-potato flour 
and 1 teaspoonful of baking powder together and fold into the egg mixture. Finally add 
2 teaspoonfuls of ice water, turn into ungreased muffin pans and bake in a moderate oven— 
350° F. for fifteen or twenty minutes. 


HOME ECONOMIC RECIPES* 
Group A. Containing no wheat, milk, or eggs 


Rye and Rice Flour Muffins (W-M-E) 


14 cups rye flour 2 tablespoons sugar 
4% cup rice flour 14 cups water 
2 teaspoons baking powder 2 tablespoons melted fat 


{ teaspoon salt 


Sift the dry ingredients together, Add the water and the melted fat. ix | 
and bake in small sized greased muffin tins in a moderate oven (375° F.) for 25 minutes. 


Mix thoroughly 


*Prepared by The Bureau of Home Economies, United States Department of Agriculture, 


Washington, D. C, Form 597. 
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Corn Meal, Rye, and Rice Flour Muffins (W-M-E) 


1 cup corn meal 1 teaspoon salt 

4 cup rye flour 2 tablespoons sugat 

4 cup rice flour 1 cup water ee 
6 teaspoons baking powder 2 tablespoons melted fa 


Sift the dry ingredients together. Add the water and the melted fat. pent ee 
oughly and bake in small greased muffin tins in a moderate oven (375° F.) for 20 to 7 
minutes. This mixture may also be baked in small loaf pans in a moderate oven for 
minutes. 


© 
Rice Flour and Corn Meal Muffins (W-M-E) 
14 cups rice flour } cup sugar 
§ cup corn meal J cup water 
4 teaspoons baking powder 4 cup melted fat 
x teaspoon salt 


Sift the dry ingredients together. Add the water and the melted fat and beat for 


about 3 minutes. Bake in small greased muffin tins in a moderate oven (375° F.) for 20 
to 30 minutes. 


Steamed Brown Bread (W-M-E) 


1 cup rye flour 1 cup quick oatmeal 
1 cup corn meal ~ cup molasses 

¢ teaspoon soda 1 cup water 

1 teaspoon salt 


Sift the rye flour, corn meal, soda and salt together. Add the oatmeal and mix 
thoroughly. Add the molasses and water, stir until well mixed. Fill greased molds not 
more than two-thirds full and steam 34 hours. The covers should be greased before being 
placed on the molds. 


These quantities of ingredients make three ten-ounce can loaves. 


Rye and Rice Flour Bread (W-M-E) 


5 tablespoons sugar 3 cup warm water 
} teaspoon salt 1 cup rice flour 
2 cakes compressed yeast 1 cup rye flour 
3 tablespoons fat 

Mix the sugar, salt, yeast, and fat with the warm water. Add the sifted flour and 
stir until a dough is formed. Knead thoroughly, grease the dough, cover, and let rise in a 
warm place (80° F.) until double in bulk. Knead again and mold into loaves, grease the 
dough, cover, and let rise again. Bake in a moderately hot oven (400° F.) for 5 minutes 
then lower to 350° F. for 40 minutes. 


Rye Flour and Corn Meal Bread (W-M-B) 


pint boiling water 
cups rye flour 


1 cup corn meal $ cup corn sirup 

2 teaspoons salt 1 cake yeast softened in 
1 

9 

vo 


1 tablespoon warm water 


‘ ? ta . « — 7 7 q I+ . > ‘4 = 

Cook the corn meal and salt in the pint of boiling water for 15 minutes. Cool and add 
the rye flour, sirup, and softened yeast. Mix thoroughly and let rise in a warm place (80° F.). 
Mold and place in pans to rise again. Bake in a moderate oven (375° F.) for 40 minutes 
mr + _ roe 7 . . _ th Ga , , : 
Chis bread is best served hot, although it makes very good toast when cold. 

These quantities of ingredients make two loaves. 


Rye Bread (W-M-B) 


Dough 
1% cups warm water 2 teaspoons salt 
24 cups sifted rye flour 2 


=- Cups Warm water 


1 cake yeast 64 cups sifted rye flour 


Mix the sponge and let stand in a warm place (80° F.) until it breaks (approximately 
ours). For the dough, dissolve the salt in the 2 cups of water and add alternately with 


DO 
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the flour to the sponge. Mix well and let rise in a warm place (80° F.) until the dough 

is light (about 30 minutes). Make into loaves and place in greased pans. Moisten the 

dough with a little water to prevent the formation of a crust and let rise for about an hour 

Bake in a moderate oven (375° F.) for 1 hour. 
These quantities of ingredients.make 3 pounds of bread. 


Pineapple Upside Down Cake (W-M-EB) 


§ cup sugar + teaspoons baking powder 
4 cup fat 1 cup water 

1 cup rye flour 2 tablespoons fat 

1 cup rice flour 2 tablespoons brown sugar 
+ teaspoon salt 6 slices pineapple 


Cream the sugar and 4 cup of the fat and add the sifted dry ingredients and water 
alternately. Melt the 2 tablespoons fat and 2 tablespoons brown sugar in a baking or frying 
pan. Place 6 slices of pineapple on this mixture and pour over it the cake batter. Bake 
in a moderate oven (375° F.) for 45 minutes. This cake is best when served hot. 


a 


Spice Cake (W-M-E) 


1 cup brown sugar 1 teaspoon nutmeg 
} cups water 1 teaspoon cinnamon 
1 cup seedless raisins 1 cup fine corn meal 
2 ounces citron, cut fine 1 cup rye flour 
% cup fat 4 teaspoons baking powder 
4 teaspoon salt 


Boil the sugar, water, fruit, fat, and salt together in a saucepan for 3 minutes. When 
cool add the spices, baking powder, and flour which have been sifted together. Mix thoroughly 
and bake in a greased loaf-pan in a moderate oven (375° F.) for about 45 minutes. 


Rice Flour Cookies (W-M-E) 


teaspoon salt 

lemon rind, grated 
tablespoons lemon juice 
cup water 


1 cup sugar 

4 cup fat 

24 cups rice flour 

4 teaspoons baking powder 


Bh DD Hie 


Cream the sugar and fat and mix with the sifted dry ingredients and the lemon rind. 
Add the lemon juice and water to make a firm dough. Drop by spoonfuls onto a greased 
baking sheet and pat into shape. Sprinkle with sugar and bake in a moderate oven (385° F.) 
for about 7 minutes. 


Group B. Containing no wheat or eggs. 
Include Group A. Also the following 


Rye Flour and Soy Bean Flour Biscuits (W-E) 


2 cups rye flour 6 teaspoons baking powder 
1 cup soybean flour 1 teaspoon salt 
4 tablespoons fat 1} cups milk 


Sift the dry ingredients together, cut in the fat with a biscuit cutter. Add the milk 
slowly and when a soft dough is formed, place on bread board floured with rye flour, press 
into a sheet about 4 inch thick, cut into small rounds, place on a biscuit pan and bake for 
12 minutes in a very hot oven (450° F.). 

To make drop biscuits add } cup milk to recipe and drop the mixture by teaspoonfuls 
on a greased pan and bake in a very hot oven (450° F.) for 12 minutes. 

Rice flour may be substituted for rye flour in the above recipe. 


Rye and Rice Flour Crisp (W-E) 


2 cups rye flour 1 teaspoon soda 
1 cup rice flour 14 cups sour milk 


14 teaspoons salt 
Sift the dry ingredients together. Add the milk, mix well and place the dough on a 
a ‘ . . 9 : - ~ 1 . ; " aT ‘ 
well floured board, roll very thin and cut into strips o inches by 14 inches. Bake in a 
moderately hot oven (385° F.) for about 18 minutes, 
These quantities of ingredients make 75 crisps. 
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Rice Flour Gingerbread (W-E) 


2 cups rice flour { cup quick oatmeal 

1 teaspoon soda 1 cup molasses 

| tablespoon ginger 1 eup sour milk or buttermilk 
4 teaspoon salt + cup fat, melted 


Sift the flour, soda, ginger and salt together. Add the oatmeal and mix thoroughly. 
Add the molasses, milk, and the melted fat. Beat thoroughly. Pour into a greased cake pan 
and bake in a moderate oven. (350° F.) for 30 minutes, 


Group C. Containing no wheat or milk. 


Include Group A. ; 
Include Groups B and D, replacing the sweet milk with water. 


Potato Starch Sponge Cake (W-M) 


4 eggs 


, cup sugar 
1 tablespoon lemon juice 


4 cup potato starch 
¢ teaspoon salt 


Oh eo 


Beat the yolks of the eggs until they are light and creamy. Add the lemon juice and 
sugar. Beat well. Sift the starch and salt together and fold into the mixture. Then fold 
in the stiffly beaten whites, pour into an ungreased cake pan and bake in a very moderate 
oven (325° F.) for 45 minutes. Remove from the oven, turn the pan upside down on a rack, 
and let the cake drop out itself. 

Jelly Roll.—Pour the batter into a long cake pan and bake for 20 minutes. Remove 
from pan, cover with tart jelly and roll at once. 


Rice Flour Pudding (W-M) 
2 eggs 
i cup sugar 
3 tablespoons rice flour 
1 teaspoon baking powder 


teaspoon salt 
teaspoon cinnamon 
cup chopped figs 
cup chopped nuts 


fed pd BJ 


Beat the eggs until light and creamy. Add the sugar gradually, beating constantly. 
Add the sifted dry ingredients, then the chopped nuts and figs, beat thoroughly. Pour into 
a medium sized greased cake pan and bake in a slow oven (300° F.) for 40 minutes. This 
pudding may be served with ice cream or with any sauce. 


Rice Flour Fig Bars (W-M) 


1 cup figs 1 tablespoon melted fat 
1 cup nuts 1 tablespoon lemon juice 
| cup powdered sugar 4 tablespoons rice flour 
2 eggs 3 teaspoon salt 


Chop the figs and nuts together. Add the sugar and beaten eggs, mix well. Add the 

fat, lemon juice and flour sifted with the salt. Beat well. Spread the mixture + inch deep 

in a greased shallow cake pan. Bake in a moderate oven (325° F.) for about 40 minutes 

Cut into strips and if desired roll in powdered sugar. ie 
These quantities of ingredients make 20 bars. 


Group D. Containing no wheat. 


Include Groups A, B, and C, 


Rice Flour Waffles (W) 


1{ cups rice flour 13 cups milk 
=e Qc Q 9 Ike} , 7 7 
3+ teaspoons baking powder 2 eggs 


| teaspoon salt 3 tablespoons melted fat 
Sift the dry ingredients together, add the milk 
fat. Fold in the stiffly beaten whites of the eggs 
These quantities of ingredients make 6 waffles. 
Buckwheat flour may be substituted for rice flour. 
Griddle Cakes.—The above proportions may 
exception of buckwheat flour in which case 


and beaten egg yolks, then the melted 
and cook the waffles in a hot waffle iron. 


be used for griddle cakes, with the 
add 4+ cup milk, 
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Rice Flour and Potato Starch Waffles (W) 


$ cup rice flour ¢ cups milk 
1 cup potato starch % 


} 2 eggs 
3 teaspoons baking powder 5 tablespoons melted fat 
1 teaspoon salt 


Proceed as for rice flour wafiles. 
Griddle Cakes.—The same proportions may be used for griddle cakes. 


Rice Flour and Potato Starch Muffins (W) 


1 cup rice flour 1 egg 
+ cup potato starch 1 cup milk 
1 teaspoon salt 3 tablespoons melted fat 


3 teaspoons baking powder 


Sift the dry ingredients together. Beat the egg slightly, add the milk. Stir gently into 
the dry ingredients. Add the melted fat and bake in medium sized muffin tins in a moderate 
oven (400° F*) for 30 minutes. 


These quantities of ingredients make 12 muffins. 
One-fourth cup of soy bean flour may be substituted for the potato starch. 


Corn Meal and Potato Starch Muffins (W) 


% cup corn meal (white) 34 teaspoon sugar 

4 cup potato starch 1 egg 

2 teaspoons baking powder + cup water or milk 

4 teaspoon salt 1 teaspoon melted fat 


Proceed as for rice flour and potato starch muffins, 


Date Pudding (W) 


4 cup fat 4 teaspoons baking powder 
1 cup sugar + teaspoon salt 

2 eggs + teaspoon nutmeg 

1 cup milk 1 cup chopped dates 

1} cups rice flour 6 whole pitted dates 


2 eup soybean flour 


Cream the fat. Add the sugar and the well beaten eggs. Add alternately the milk and 
the sifted dry ingredients. Stir in the dates. Arrange the 6 dates in a design on the bottom 
of a well greased mold and pour in the batter very carefully so as not to move the dates. 
Cover and steam 24 hours. Serve hot with lemon or hard sauce. 

The same proportions may be used for a date loaf cake. Pour the batter into a greased 
loaf pan. Bake in a moderate oven (350° F.) for about 50 minutes. 

Fig pudding may be made by substituting figs for the dates. 


CORN RECIPES* 
Corn Meal Mush With Cheese (W-M) 


For this dish yellow corn meal is generally used, and the cheese may be added he 
before the mush is taken from the fire. For a mush made with 1 cup of yellow corn acer . 
usual allowance is one-half cup, or 2 ounces, of grated cheese. There is, ie sib - aa 
to the quantity of cheese which can be added, and the addition of the sent tom wie a 
not only a more highly nitrogenous and nourishing dish but also one whieh eae e bir 
without the addition of butter or cream. Like the ordinary corn-meal ae it a ty) hy te 
either in deep fat, after having been egged and ecrumbed, or in a small amount of fat, 


baked. 
Crackling Bread (W-E-M) 


; as 36 ‘ alf a eup of 
For each cup of corn meal allow three-fourths teaspoon salt ee 1 teen 
cracklings, the crisp brown particles that are left after lard LVaeisian ees nee ngs 
; ; j . ] ‘ 1ece sheesec lc f s eZe 
et oe ac 2m while warm in a piece of cheese¢ 
contain a great deal of fat, place them in a ] BE cect pepemica odie 
part of the fat. Pour boiling water over the meal till it is of Jen igi ney that it 
’ z " shy > 71 ‘akes. ¢ ake, 
mashed with the hand. Add the eracklings, shape into enkes, and bak 





*¥ollows Bulletin No. 1236 United States Department of Agriculture. 


426 FOOD ALLERGENS 


Crisp Corn Meal Cake (W-E) 


3 eups milk 13 cups corn meal 
1 teaspoon salt 


Mix the ingredients and spread on shallow buttered pans to a depth of about one-fourth 
of an inch. Bake in a moderate oven until crisp. 
This will serve 6 persons. 


Sour-Milk Corn Bread (W) 


2 cups corn meal 14 teaspoons salt 

2 cups sour milk 2 eggs 

2 tablespoons butter 1 teaspoon soda 

2 tablespoons sugar, white or brown 1 tablespoon cold water 


There are two ways of mixing this bread, and also those in the four following recipes, 
all of which include milk and eggs. By the first method the meal, milk, salt, butter, and 
sugar are cooked in a double boiler for about 10 minutes. When the mixture is cool the eggs, 
well beaten, are added, and the soda, dissolved in the water. By the other method all the 
dry ingredients, including the soda, are mixed together, and then the sour milk and eggs 
well beaten and the butter are added. If the second method is followed the cold water is 
not needed. The bread should be baked in a shallow iron or granite pan for about 30 minutes. 

Since the bread made by the first method is of much better texture, that method is to be 
preferred except in cases where there is not time for the necessary heating and cooling of the 
meal. 

Buttermilk may be substituted for the sour milk, in which case the butter should be 
increased slightly; or sour cream may be used and the butter omitted. 

This serves 6 persons. 


Spider Corn Bread (W) 


13 cups corn meal 53 teaspoons baking powder 
2 cups sour milk and 1 teaspoon salt 
1 teaspoon soda; 2 eggs 

or 2 tablespoons butter 


1{ cups sweet milk and 


Mix as in the preceding recipe save that the fat should be used to grease an iron spider. 
Heat the spider, pour in the batter, and bake on the middle shelf of a hot oven. 


Southern Corn Muffins (W) 
These are made like the spider corn bread in the preceding recipe save that 2 cups 


of corn meal are used and the dough placed in hot, greased iron muffin pans and baked 
about 20 minutes in a fairly hot oven. 


Spoon Corn Bread (W) 


9 : « 

2 cups water 1 tablespoon butter 
1 cup milk 1 teaspoon salt 

1 cup white corn meal 2 eggs 


Mix as directed for sour-milk corn bread (see above). Add the eggs well beaten and 
the other ingredients. Beat thoroughly and bake in a well-greased pan for 25 minutes in 
a hot oven. Serve from the same dish with a spoon. ¥ 

This serves 6 persons. 


Corn Meal Puffs, Griddlecakes, and Waffies 
my j rye Q9r ea 3 ay ? . ] 7 j 
me The peculiar granular consistency of corn meal, which is a disadvantage under some 
circumstances, is an advantage in making such dishes as griddlecakes and waffles, for 
it renders them very tender, 


Corn Meal Puffs (W) 
1 pint milk 4 
+ cup corn meal { 
t tablespoons sugar 


teaspoon salt 

4 eges 

Grated nutmeg (if desired) 
Cook the milk and meal together 1 


5 minutes with the salt and sugar. When cool. : 
ot ; si é s ar. ool, a id 
the eggs well beaten. Bake in cups. T ns 


Serve with stewed fruit or jam. This serves 6 persons, 
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Corn Meal Fritters (W) 


By increasing the corn meal in the preceding recipe to one-half cup, the batter 


oH : : L is made 
stiff enough to be dropped into hot fat and fried. 


This serves 6 persons. 


Corn Meal and Meat Dishes 


A number of dishes are made of meat or fish in which corn meal mush is used, or which 
resemble mush in some particulars. Recipes for such dishes follow: 


Corn Meal Mush With Pork (W-E-M) 


1 pound lean pork, part meat and part bone 1 teaspoon salt 
1 cup corn meal + teaspoon powdered sage 
Water 


Cook the pork in water until the meat can be removed easily from the bone. Remove 
the meat, cool the broth, and remove the fat. Reduce the broth to about a quart, or add 
water enough to bring it up to this amount, and cook the corn meal in it. Add the meat 
finely chopped and the seasonings. Pack in granite bread tins. Cut into slices and fry. 
Beef may be used in the same way. This serves 6 persons. . 


Roast Pork With Batter Pudding (W) 


A dish corresponding to the Yorkshire pudding which is frequently served with roast 
beef can be made out of corn meal to serve with roast pork. 


¢ cup corn meal 


teaspoon salt 
1 cup milk 


eggs 

Place the milk, corn meal, and salt in the top of a double boiler and cook about 10 
minutes, or until the meal has expanded to form a mixture. After the mixture has cooled, 
add the eggs, well beaten. Grease gem tins thoroughly, allowing to each about 1 teaspoon 
of fat from the roast pork. Bake in a moderate oven, basting occasionally with the drippings 
of the pork. 

This serves 4 persons. 


DO tle 


Corn Meal Fish Balls (W) 


2 cups cold white corn meal mush 1 egg 
1 cup shredded codfish 1 tablespoon butter 


Pick over the codfish and soak it to remove salt, if necessary. Combine the ingredients 
and drop by spoonfuls into hot fat. Drain on porous paper. These codfish balls compare 
very favorably in taste with those made with potato and are prepared more easily and quickly. 
The mush must be as dry as possible. 

This makes 12 fish balls. 


Indian Pudding (W-E) 


5 cups milk 1 teaspoon salt 
+ cup corn meal 1 teaspoon ginger 
} cup molasses 


Cook milk and meal in a double boiler 20 minutes; add molasses, salt, and ginger; pour 
into buttered pudding dish and bake 2 hours in slow oven; serve with cream. 
This serves 8 persons. 


Corn Meal and Fig Pudding (W) 


1 cup corn meal 1 cup finely chopped figs 
1 cup molasses 2 eggs 
6 cups milk (or 4 cups of milk and 1 teaspoon salt 


2 cups of cream) 

Cook the corn meal with 4 eups of milk, add the molasses, figs, and salt. When the 
mixture is cool, add the eggs, well beaten. Pour into a buttered pudding dish and bake ina 
moderate oven for 3 hours or more. When partly cooked add the remainder of the milk or the 
cream without stirring the pudding. 

This serves 8 or 10 persons. 


Corn Meal and Apple Pudding (W) 


For the figs in the preceding recipe substitute a pint of finely sliced or chopped sweet 


apples. 
This serves 8 or 10 persons. 
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Hominy Turnover (W) 


1 pint cooked coarse hominy 2 well-beaten eggs 
1 eup milk | tablespoon fat 


1 teaspoon salt 


Mix all together. Turn into a frying pan in which the fat has been melted. Stir 
until hot throughout. Let it cook until golden brown on the bottom, then fold like an omelet 
and serve on a hot platter. This is suitable for the main dish at supper or luncheon. 


Hominy and Bean Cakes (W-E) 


1 cup boiled coarse hominy + cup milk 

1 cup cooked red kidney beans 1 tablespoon fat 

+ teaspoon cayenne pepper 1 teaspoon salt 

4 tablespoon cornstarch 

Make a white sauce from the last five ingredients by melting the fat, blending it with 

the cornstarch, salt and pepper, adding the milk, and cooking until thickened. Grind the 
hominy and beans through a food chopper, mix with the white sauce, form into cakes, and 
brown in a little fat. Such cakes may take the place of meat occasionally. 


Boiled Hominy Grits (W-E-M) 


1 cup hominy grits 2 teaspoons salt 
5 cups water 
Add the grits slowly to the salted boiling water. Boil 10 minutes over fire, then place 
in the fireless cooker and allow to remain overnight, or cook for 2 hours in a double boiler. 


The grits may be poured while warm into a dish or molds, cooled, and served with fruit 
or preserves for a simple dessert, or they may be cooked in deep pans, sliced, and fried. 


Hominy Muffins (W) 


1 cup cold boiled hominy grits 2 teaspoons baking powder 
1 cup sweet milk » teaspoon salt 
1 egg 1 tablespoon melted fat 


1{ cups corn flour 


Beat the milk and egg into the hominy grits, add the melted fat and dry ingredients. 
Mix well and bake in well-greased muffin pans for 30 minutes. 
This makes 12 muffins. 


Corn Meal and Hominy Bread (W) 


1 cup corn meal 1 tablespoon melted fat 

1 cup boiled hominy grits 1 teaspoon baking powder 
1 cup milk + teaspoon salt 

1 egg 


Beat the milk and egg into the hominy grits, add the melted fat and dry ingredients, 
and mix well. 
Ld 1a ‘ » Pan ta gle } « mpage J : M4 
_ This batter may be baked in a greased pan and served with a spoon from the dish in 
which it is baked as a spoon bread, or it may be cooked on a griddle and served as griddle 
sakes, 


Hominy Date Pudding (W-E) 


1 cup hominy grits $ cup sugar 
5 cups milk (skim or whole) 1 cup chopped seeded dates 
1 teaspoon salt 1 teaspoon vanilla 


Add the salt and hominy grits to the milk and cook in a double boiler one hour. Add 
sweetening, dates, and vanilla, and mix well. Partially cool before serving. 


Fruit Scallop (W-B) 


La 1 Q x } r orite 
13 cups cooked hominy grits 1 tablespoon sugar 
1 cup stewed apricots + tablespoon butter 


+} cup apricot juice 
eS a greased baking dish place first a layer of the hominy grits which have been mixed 
vibes Pe seer juice, then a layer of the fruit. Repeat until dish is nearly full. Dot over 
with 1@ Dp or ¢€ tS ‘ink ‘a ‘ ; Pe ar ix | i 1 j 
th butter ind sprinkle with 1 tablespoon of sugar mixed with cinnamon. Bake until 
brown. Serve hot or cold with sauce or top milk, 
Peaches, pears, and other fruits may be used instead of apricots 
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Chocolate Pop Corn (W-E-M) 


3 Sas : ay 4 Aas 
2 cups white sugar 2 ounces chocolate 
+} cup corn syrup 


| cup water 

Put {hese ingredients into a kettle and cook them until the syr ardens whe i 
P il the syrup hardens when put in 
cold water. Pour over 4 quarts of crisp, freshly popped corn and stir well to insure the 
uniform coating of the kernels. 


Sugared Pop Corn (W-E-M) 


Make a syrup by boiling together 2 cups of granulated sugar and 1 cup of water. Boil 
until the syrup strings from the spoon or hardens when dropped into cold water. Pour over 
6 quarts of freshly popped corn and stir well. 


Pop-Corn Balls (W-E) 


] pint syrup 2 tablespoons butter 
1 pint sugar 1 teaspoon vinegar 


Cook till the syrup hardens when dropped into cold water. Remove to back of stove 
and add one-half teaspoonful of soda dissolved in a tablespoonful of hot water and then 
pour the hot syrup over 4 quarts of freshly popped corn, stirring till each kernel is well 
coated, when the mixture can be molded into balls or into any desired form. 

; Maple syrup makes light-colored balls, while darker ones are made with New Orleans 
molasses. 


Corn Chowder (W-E) 


1 cup fresh corn 1 cup milk or cream 
1+ inch cube salt pork, diced Salt and pepper 
1 onion, sliced S erackers 


1 quart potatoes, sliced 


Fry the salt pork, add the onion, and cook until the onion is tender. Boil the potatoes 
5 minutes in 1 quart of boiling water, add the fat, and cook until the potatoes are soft. Add 
the corn and milk and bring to the scalding point. Add the butter and seasoning. Pour over 
the crackers and serve hot. 


DISHES CONTAINING RICE* 


Many find ordinary polished rice as usually served very unpalatable. It 
has little taste and is rather too pasty for many. Brown rice and especially 
Indian rice or wild rice are on the contrary quite tasty and distinctly more 


nutritious. 
Boiled Rice (W-E-M) 


1 cup rice 2 teaspoons salt 
2 quarts boiling water 


Look the rice over, remove any foreign materials, wash in hot water, and drain. Add 
the rice gradually to the rapidly boiling salted water. Then reduce the heat so that the rice 
boils gently, and cook with the pan uncovered until the grains are tender and have no 
hard center when pressed between the thumb and finger. (Rapid boiling breaks the kernels 
and cooking at a temperature below boiling allows them to absorb so much water that they 
become sticky.) Drain at once in a colander or sieve and pour hot water through the rice to 
remove loose starch and separate the grains. Cover with a cloth and set over hot water on the 
back of the stove, or place in a warm oven for a short time. The kernels will continue to 
swell. One cup of uncooked rice yields about 3} cups of boiled rice. To reheat rice for 
serving, steam it in a colander or sieve over boiling water just long enough to heat it through, 

Cook brown rice in this same way, except that after boiling gently for about 30 minutes, 
cover, and simmer until it is cooked through and the water is absorbed. Brown rice does not 
become sticky. : 

If a softer, moister cooked rice is desired, as for croquettes, patties, or rice ring, cook 
it in a double boiler, fireless cooker, or waterless cooker. Use about 2 cups of water to 1 of 
rice, and when the rice is tender drain it but do not rinse with hot water. 

Minerals in the water in some sections of the country cause boiled rice to have a grayish 
or greenish cast. A pinch of cream of tartar in the cooking water prevents this discoloration. 

To cook wild rice, cover with cold water, add salt, and boil for 20 to 25 minutes. Drain, 
remove cover, and let the rice steam dry on the back of the stove. 


J 
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Rice in Soup 


Rice is much used in making soups. It is added to white or brown stock, vegetable 
soup, chicken soup, and others. The proportion generally used is one-half cup of cooked rice 
or 3 tablespoons of uncooked rice to each quart of soup. Wash uncooked rice well, add to the 
soup, and simmer one-half hour in a covered pan. Rice cooked in the soup has a nore savory 
flavor, although it makes the soup slightly cloudy. 


Rice Patties and Rice Ring 


Boil rice until it is very soft; drain, but do not rinse. 

For rice patties, press the hot cooked rice into a layer about an inch thick in a 
shallow pan. Cut out rounds with a biscuit cutter, place in a buttered pan, drop a bit of 
butter on the top of each pattie, and brown in a hot oven (about 400° F.), or under a broiling 
flame. One cup of uncooked rice makes 12 patties. 

For rice ring, pack the hot cooked rice into a ring mold which has been rinsed in cold 
water, and place in a moderate oven for about 5 minutes. To serve, loosen around the 
edges, turn a large round hot platter or plate over the mold, and invert quickly. Or hot rice 
may be arranged in a ring on a platter with a tablespoon and broad knife, but the outline 
is not so regular as when the ring mold is used. 

Especially delicious to serve with rice patties or rice ring is creamed chicken; or 
creamed dried beef or other meat, fish, oysters, eggs, or mushrooms; or mixed vegetables 
in a sauce flavored with cheese, curry, or some other savory seasoning. A ring mold of creamy 
rice makes an attractive dessert when the center is filled with fruit topped with whipped 
cream, 


Rice Croquettes (W) 


% cup uncooked rice 1 tablespoon lemon juice 
2 tablespoons minced parsley 1 teaspoon salt 

4 tablespoons butter White or cayenne pepper 
1 egg, beaten Ege and crumbs 

Few drops onion juice Fat for deep frying 


Cook the rice as boiled rice, drain but do not rinse, and cool. Or use 2 cups of left- 
over boiled rice. Cook the parsley in the butter, and add to the rice. Then add the egg and 
seasonings, mix well, and mold into croquettes. Roll in beaten egg, and then in fine bread 
crumbs. Heat the fat in a deep kettle to 350° F., or until a cube of bread browns in 40 
seconds, Place 2 or 3 croquettes at a time in a frying basket and lower slowly into the hot 
fat for about 2 minutes, or until they are a golden brown. Remove and drain on absorbent 
paper. Serve while hot with cold meats or creamed dishes, or with jelly or preserves. 


Rice Baked With Tomatoes and Cheese (W-E) 


1 cup uneooked rice + cup chopped pimentoes 
2 cups canned or fresh sliced tomatoes Salt and pepper 
} cup grated cheese 


Boil the rice until tender and drain. Combine with the remaining ingredients, and bake 
in a greased baking dish for 30 minutes in a moderate oven (850° to 870° F.). Serve hot. 


Rice Pilau (W-E-M) 


cup finely diced salt pork cup chopped celery 

cup uncooked rice tablespoons minced parsley 
cup chopped onion Salt, pepper, and paprika 
cups hot water 


Hee tole 


tole iBone 


_ Fry the salt pork until slightly browned. Add the rice, which has been washed and 
drained, and the onion, and stir until the rice is a golden brown. Then gradually add the 
hot water, cover, and cook until the rice is becoming tender. Then add the remaining in- 
gredients; place in a greased baking dish and bake for 30 minutes in a moderate ay 350° 
to 370° F.). Serve hot from the baking dish, . phe ahs 


Curried Rice (W-E-M) 


16 ee a Be 
1 jay Teaca irs a e 3 cups boiling water or meat stock 
; : : el pons fat 1 to 2 tablespoons curry powder 

1 tablespoon chopped onion 2 teaspoons salt 


Wa sh the ric e ant ar { 7] : n ing aNd ( th ice ( 1¢ nd 
5 ©] « nd Train. Heat he f¢ ) by 

4s l . ae = r rai it 1 a ; { ry ate4 } mM, a ld EP e an 1 on Mm, a 

. w) x g ride n bi WH. Add the boiling W ater or meé uf SUC k ind AS ¢ & 
stir intil a ene z% , : ; « st Te « seasonings, 
Cover and cook slowly for about 00 minute 8 until the rice 18 tender. 


# 
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Rice Stuffing for Meats or Fowl (W-E-M) 


2 cups boiled rice 4 tablespoons butter or other fat 
2 tablespoons chopped onion + teaspoon savory seasoning 

1 tablespoon chopped parsley Salt and pepper to taste 

1 cup chopped celery and leaves 


Cook the onion, parsley, and celery in the fat for a few minutes. Add the rice and 
seasonings, and stir until well mixed and hot, and use as the stuffing in chicken, duck, or 
other fowl, or in boned cuts of meat. Any kind of rice, white, brown, or wild rice may be 
used in stuffing. ae 


Creamy Rice (W-B) 


Rice cooked in milk or in a mixture of half milk and half water is creamy and has 
a pleasing, delicate flavor and higher food value than when cooked in water alone. Creamy 
rice is good as a breakfast cereal or as a dessert with sugar, flavorings, spices, fruits, or 
chopped nuts. If cooked until the kernels are very soft and the liquid is absorbed, creamy rice 
is especially attractive molded, chilled, and served with fresh or preserved fruits. ; 

For cooking in a double boiler, use 4 to 5 times the volume of liquid to rice. Season 
to taste with 1 to 14 teaspoons salt to each cup of uncooked rice, For cooking over direct 
heat use 5 to 6 times the volume of liquid to rice. Boil gently and stir occasionally to prevent 
sticking. 


Baked Creamy Rice Pudding (W-E) 


teaspoon nutmeg or cinnamon 
teaspoon salt 
cup raisins, if desired 


3 tablespoons uncooked rice : 
1 quart milk 
% cup sugar 


tele ee 1b 


Wash the rice, and stir into the remaining ingredients. Pour into a baking dish, and 
bake for from 24 to 3 hours in a slow oven (250° to 300° F.). Stir 3 or 4 times during the 


first hour. The creaminess and delicious flavor of this pudding are due to the long slow 
cooking. 


Rice and Pineapple Cream (W-E) 


4 cup uncooked rice 4 cup sugar 

4 cup water 1 cup whipped cream 

2 cups milk 1 cup canned shredded pineapple 
® teaspoon salt 


Wash the rice, and soak it half an hour in the water and milk. Add the salt and bring 
to boiling over direct heat. Then cook in a double boiler for 40 minutes, or until the rice 
is soft and the mixture is thick. Stir in the sugar, and heat for a few minutes longer. 
Remove from the heat and cool. Fold in the pineapple and whipped cream and chill before 
serving; or if preferred, pour the mixture into a mold which has been rinsed in cold water, 
and then chill, Other fruits drained from their juices may be used if desired, and one-half cup 
of shredded coconut is a good addition. 


SOYA BEAN PREPARATIONS* 


Soya Bread (Makes 1 Loaf) (W-M) 


7 ] 2 en re . 
1 cup white refined soya flour § cup water 
4 teaspoon salt 4 egg whites 
2 teaspoons baking powder 4 egg yolks 


1 tablespoon lard or butter 


Combine the flour, salt, baking powder, lard, water and egg yolks. Fold into this the 
. . . “ " FE | 7 
stiffly beaten egg whites. Pour into greased loaf tin and bake slowly 30 to 40 minutes. 


Soya Pancakes (W-M) 
1 egg yolk 


1 egg white, beaten stiff 
Sufficient water to moisten 


5 tablespoons white refined soya flour 
} teaspoon salt 
} grain saccharine 

RAs ré , 7 ic ) 
Add the egg yolk and sufficient water to moisten. Int 


Mix flour, salt, and saccharine. ent wal 
Fry on hot griddle with oil or fat. 


this fold the stiffly beaten egg white. 





; : ts ; a vated 
*Prepared by Mead Johnson & Company, Evansville, Indiana, from whom white refine 


soya flour may be obtained. 
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Corn Meal—Soya—Mashed Potato Muffin (W) 


1 teaspoon salt 
2! tablespoons shortening 
cup mashed potatoes 


e noe corn meal 
easpoons white refined soya flour 


si milk 
4 teaspoons baking powder _1 egg 


} tablespoons syrup 


Sis Lowe 


— 
to bo 


ege to mashed potatoes. Sift all dry in- 


Add shortening, syrup, milk and beaten 
Divide evenly into twelve greased muffin tins. 


gredients together and add to the other mixture, 
Baking time: 30 minutes. Oven temperature: 375° F. 


Corn Flour—Soya Muffins (W) 


1 teaspoon salt 

1} tablespoons melted shortening 
z teaspoon soda 

1 egg 


% cup corn flour 
, dee white refined soya flour 
oe buttermilk 

} teaspoons baking powder 


oot 


Add buttermilk, shortening, and salt. Sift dry ingredients and add to liquid, 


Beat egg. 
on 
Pour batter into six ereased muffin tins and bake 25 


mixing all ingredients together well. 
minutes in oven at 375° F. 


Rolled Oats—Soya Muffins (W) 


g cup rice flour } teaspoon salt 

4 cup white refined soya flour 1 tablespoon oil 
1% cup milk 1 egg 

5 teaspoons baking powder 2 cups rolled oats 


1 tablespoon syrup 


Heat milk to scalding point and pour over rolled oats. Let stand one-half hour. Add 
well beaten egg, syrup, and oil. Then add the dry materials which have been sifted together. 
Beat hard. Turn into well oiled muffin pans and bake in moderate oven for 30 minutes, 


Baking time: 30 minutes. Oven temperature: 375° F. 


General appearance is rough, with dark crust. This is a moist, heavy or rather filling 
muffin. 


Rice Soya Muffins (W) 


cup rice flour 1 teaspoon salt 
4 cup white refined soya flour 5 tablespoons melted butter 
1 eup milk 1 egg 
3 teaspoons baking powder 


Sift all dry materials. Beat egg. Add milk and melted shortening. Add dry in- 
gredients to liquid and stir just enough to combine ingredients. Divide evenly into eight 
well- greased muffin tins and bake about 30 minutes in oven, 400° F, 


Corn Flour—Soya Muffins (W) 


1 cup corn flour 1 teaspoon salt 
¢ cup white refined soya flour 3 tablespoons melted shortening 
1 cup milk 1 egg 


3 teaspoons baking powder 


_ Sift all dry ingredients together. Beat egg until light. Add milk and melted short- 
ening and add to dry ingredients. Mix only enough to mix thoroughly. Pour into greased 
muffin tins and bake. Makes eight muffins. B aking time: 20 minutes. Oven temperature: 
400° F, 


100% Soya Muffins (W) 


{ cup white refined soya flour 4+ egg whites (beaten stiff) 

1 an.a if ¢ . A 

} teaspoon salt 2 tablespoons milk powder—skimmed 

l Varese ites baking powder 3 cup water 

t egg yolks (beaten) 

Blend and sift the flour, s: ‘ aking der i 

B Fig semanas pre oe ay salt, and baking powder together, Beat the egg yolks. Mill 
f ‘ into the blended ingredients until smooth. It will Gio a thick paste. Add 


the beaten egg yolks to this and mix well. Fold the stifdy beaten egg whites into the above 
mixture. Do not mix—fold until smooth. Bake in muftin tins or rings at about 400° to 425° 
I’, The above will make about twelve small muftins, 
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Soya Oatmeal Cookies (W) 


# cup rice flour 5 
| cup rolled oats \ 
6 tablespoons white refined soya flour 1 
+ tablespoons milk 4 
; teaspoon soda 

3 teaspoon baking powder 
1 cup brown sugar 


teaspoon salt 

cup shortening 
ess 

teaspoon cinnamon 
teaspoon nutmeg 
teaspoon vanilla 


— sat 


_Cream sugar and shortening until light and fluffy. Add rolled oats. Add alternately the 
dry ingredients (which have been sifted together) and the milk. Add the well beaten egg 
last. Drop, about two inches apart, a teaspoon of the batter on a well greased baking sheet 

como 


and bake 20 minutes at 375° F. One-half (4) cup each of pecans, dates, and coconut may 
be added if you care for them. ; 


100% Soya Cookies (W) 


j cup white refined soya flour 4 tablespoons butter or shortening 
+ teaspoon salt 3 eggs (well beaten) 
+ teaspoon baking powder } cup water or milk 


Blend and sift the flour, salt, and baking powder together. Beat the eggs until light 
and add milk. Cream the butter or shortening into the flour as for pie crust. Then add the 
well beaten eggs and make a dough. Turn out on floured board and roll to one-eighth inch 
thickness. Cut with cookie cutter and put on a greased pan. Baking temperature: About 
400° F. 


Potato Starch—Soya Sponge Cake (W-M) 


} cup potato starch flour + teaspoon salt 
2 tablespoons white refined soya flour 1 tablespoon lemon juice 
# cup sugar 4 eggs 


Beat egg yolks until thick and lemon colored. Add lemon juice, salt and sugar and 
beat again. Sift potato flour, soya flour and baking powder together. Stir into egg and 
sugar mixture. Beat egg whites until stiff and fold into the batter. Pour into ungreased 
loaf cake tin and bake thirty minutes at 375° F. May be baked in sheet cake and spread 
with tart jelly and rolled, making a delicious jelly roll. If baked in loaf pan, allow to cool 
in pan which has been inverted on cake rack. Cake will fall from pan of its own accord. 


Rice Flour—Soya Butter Cake (W) 


14 cups rice flour } teaspoon salt 

2 tablespoons white refined soya flour + cup butter 

4 cup milk 2 eggs 

14 teaspoons baking powder 1 teaspoon vanilla 


} cup sugar 


Cream sugar and butter together. To this add beaten eggs. Sift dry ingredients to- 
gether and add to creamed mixture alternately with milk. Add flavoring. Pour batter into 
greased cake pan, 8 x 8 x 2, and bake 30 minutes at 400° F. Allow to set in pan a few seconds 
when removed from oven before turning out on rack. 


Soya Sponge Cake (W-M) 


# cup rice flour 6 eggs 
2 tablespoons white refined soya flour | teaspoon cream of tartar 


{| cup water 


1 cup sugar 


1 teaspoon lemon extract 
1 teaspoon salt 


Beat egg yolks until lemon colored. Add _ sugar, salt and water, and beat until 
creamy. Sift measure of flour. Sift into egg yolk and sugar mixture and mix thoroughly. 
Beat egg whites until foamy. Add cream of tartar and finish beating until stiff. Add well 
beaten egg whites and extract to batter and mix thoroughly. Pour into ungreased pan and 
bake 30 minutes at 400° F. After removing from oven, invert pan until cake is cool, at which 


time carefully remove from pan. 


PART VII 


POLLENS AND POLLINOSIS, AND OTHER 
INHALANT ALLERGY 


Latet anguis in herba 


—MorRELL MACKENZIE 


CHAPTER XL 
POLLEN DEVELOPMENT 


Historical—Nine hundred years before Christ, the ancient Assyrians 
recognized a difference between specimens of date palms which might be termed 
sexual. They had discovered that to assure date production the female tree 
must be fertilized by dusting it with the branches of the male tree. Herodotus 
described this practice upon his return from his travels in the East in the fifth 
century B.c. Pliny, the Roman who styled himself not as a naturalist but as a 
‘‘eompiler of anecdotes,’’ of whose wide interest in natural history we have 
seen evidence in the discussion of foods, stated that all trees and even herbs have 
two sexes. Actual investigation of the significance of these deductions was not 
initiated until about a.p. 1700. Camerarius (1694) stated his belief that the 
stamens are the male sexual organs. Kd6lreuter (1761) demonstrated insect 
transmission of pollen. Sprengel (1812) showed that crossed pollination rather 
than self-pollination is the rule. He proved the importance of insects as vectors, 
and distinguished between insect and wind pollination. He recognized that 
flowers whose pollen was anemophilous (wind loving) were less showy or attrac- 
tive and contained no nectar to attract insects, as is present in entomophilous 
(insect loving) plants. 

The word pollen is derived from the Latin and means fine flour. Its exist- 
ence was recognized long before its significance or funetion was appreciated. 

Anatomy of flowers.—Pollen granules are formed in the anthers, the 
male sexual organs, of plants. They correspond to the sperm cells of animals. 
Their function is to fertilize the ovum, in the seed. This is essential to reprodue- 
tion. 

The different pollen granules vary considerably in size, shape, and general 
conformation. | 

The poet, Goethe, was one of the first to recognize that a flower consists 
of a group of specialized and highly differentiated leaves arranged in four 
series. The firm greenish leaves covering the bud and found at the base of the 
flower are called ‘‘sepals’’ and are grouped in a circle to form the calyx. The 
calyx exists to give protection and support to the flower. 

The next inner group of differentiated leaves is the corolla (meaning small 
crown) made up of the petals of the flower. Sometimes, as in the primrose, this 
circle is of but a single layer; sometimes, as in the cultivated rose, it has several 


avers ) ’ 
layers. These brightly colored petals attract insects. The honey and the nectar 
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are found at their bases. The poinsettia flower illustrates the evolution of petal 
from leaf. In this plant the red petals are identical in size and shape with the 
ereen leaves farther down on the stem. 

On pulling back the petals of most flowers, such as the buttercup, for 
example, one will see a cirele of threadlike structures standing erect, with 
nodular tips, surrounding a larger central organ with a clustered head. The 
former represent the third series of modified leaves and are the stamens, carrying 
on their tips the anthers in which the pollen granules are formed. The central 
structure, the fourth of the modified leaf system, is the pistil with its terminal 
earpel which contains the ovaries of the flower. 





parts. From left to right: the 


Fie. 94.—Sagittal section of a tulip, showing component left to 
petal, which is a modified leaf; stamen, which is divided into Bigmasin, tows gs ee 
yper half), where p on is , "ed; ¢ istil. There are three stamens 1 ie figure. 
fe Ade ered heen a Cpmotgee eig De prea ie at the base of which is the ovary. 


the pistil, the fluted top is the stigma, the shaft is the 


The nectary, source of nectar, is at the base, In the angle between stamens and pistil. 


fower as the buttercup there should be no difficulty in the migra- 


In such a 
from anther to carpel. But 


tion of the pollen granules for the short distance | ? 
Nature has ordered that plants which fertilize themselves, often do not flourish. 
Many plants are self-sterile. Even though they have stamens and pistils, they 
| Darwin realized the importance of cross-pollination 


do not fertilize themselves. : | | 
inferior fruit while 


showed that continued self-fertilization produced an 


when he 
As a consequenee, many plants 


7 , ‘ , . iy fh are SO 
eross-fertilization improved its quality 
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arranged that the pollen grains will not fertilize their own. ovaries. This is 
established in a variety of ways. Sometimes the pollen grains mature at dit- 
ferent times from the structures of the earpel so that the grains do not find 
lodgement on the stigma but must be carried to other similar plants which have. 
matured somewhat earlier. Sometimes the male and female reproductive strue- 
tures are found on different parts of the plant and not in the same flower, as 1n 
the buttercup, and sometimes they are entirely separated, being found on 
different plants. . 

So, as a rule, even when the male and female elements are present in the one 
flower, facilities must be at hand for fertilization from one flower to another. 
This can be accomplished through the intermediary of insects or by the wind. 
As I have said, the brightly flowering plants usually have heavy sticky pollen 
and depend upon the insects for its transport. So important is the bee in cross- 
fertilization that cherry growers sometimes lease apiaries which they move into 
their orchards at the beginning of the blooming period, and apple orchardists 
contract with beekeepers to furnish bees when the trees are in bloom. 

Bees are interested in gathering pollen almost to the same extent as nectar. 
They use it as a food and store it in large quantities in the open cells of the brood 
combs. It is the source of protein food for the larvae of the growing bees. This 
may explain some of the eases of allergy from the eating of honey. While the 
severe illness of certain persons resulting from the sting of a bee might possibly 
be due to pollen introduced with the sting, there is evidence that one may be 
specifically allergic to the bee protein itself and this appears to be the more 
logical explanation. 

Where wind pollination occurs, it is obvious that tremendous amounts of 
pollen must be produced in order that a very minute fraction will reach its 
destination on the pistils of the female flower. Those who have walked through 
the fields during the pollinating season or even the more urban individual whose 
only contact on foot with the country is the golf course will realize the tremen- 
dous amount of pollen produced. If the early morning golfer, whose ball has 
carried him into the rough, strikes some of the larger grasses, such as the plantain 
or timothy, he will dislodge a veritable cloud of pollen which will float away on 
the breeze. One who has walked through a field of grass or weeds at the right 
time (usually early on a dry Sunny morning) will find his trousers legs quite 
covered with a yellowish coating of pollen dust. 

Even the trees shed tremendous amounts. A tree in the process of pollina- 
tion when shaken may emit clouds of dust almost as thick as the smoke from a 
fire. On account of this, in certain sections, the paper mulberry is called ‘‘the 
smoking mulberry.’’ 

One should not confuse the pollen with the seed. The pinhead-sized seed 
of the dandelion attached by a rather long stalk to its white cottony parachute 
which carries it on the wind is not the pollen. Pollination oceurred lone before 
the dandelion went to seed and is the yellow material which as a child you 
rubbed onto your chin. ‘‘Rub a dandelion on your chin and if your ehin be- 
comes yellow you like butter, otherwise you don’t.’’ As a matter of faet. your 
gastronomic proclivities play no part. The dandelion did or did not happen te 
be pollinating when it was rubbed against the chin. 

Some pollens have wings, stationary wings like those on an air elider whieh 
carry them many, many miles: but these are nuleroscopie and are not to be eon. 
fused with the winged seeds of trees, such as the maple, ash, or linden. 
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Small as it is, the pollen grain is not a sinele cell but usually contains from 
two to four cells and is both vitalistically and chemically a most complex sub- 
stance. It is a spore, and capable of continuing to live as such for a remarkably 
long period and under adverse circumstances. It contains the elements of life 
and when joined with the reproductive cell of the ovum will reproduce in all 
of its entirety the plant from which it came. Chemically, it contains many sub- 
stances, chief among which are proteins, cellulose, glucosides, starches, sugars, 
and enzymes or ferments. Pollen grains from different plants vary enough so 
that in a very general way the plants they came from can be identified by 
examination of the pollen under the microscope. Thus, the grass pollens as a 
class are smooth-walled, spherical or somewhat pear-shaped, often somewhat 
irregular in shape due to indentations on the surface. They remind one some- 
what of a round clay ball into which a child had pressed his fingers at various 
places. The indentations are sometimes fairly round and sometimes long enough 
to be described as infoldings. The fresh grass pollen is often smooth and 
spherical without the indentations or infoldings, which presumably make their 
appearance in the course of drying. While the grass pollens have smooth sur- 
faces, the pollens of the Ambrosiaceae, which include the ragweeds, false rag- 
weed, marsh elder, sunflower, aster, daisy, and goldenrod, present rough or 
spiny surfaces reminding one of a cocklebur with very short spines. The 
ehenopods, such as lamb’s-quarters and thistle, and the amaranths produce 
pollen which is spherical with small round indentations giving somewhat the 
appearance of a dimpled golf ball. Tree pollens vary quite definitely among 
themselves and are in most instances different enough to be fairly closely identi- 
fied. 

The Wodehouse Worlds.—Under the microscope, pollen grains are often 
remarkably beautiful and of startlingly intricate arehitectural detail. This is 
especially so with many of the entomophilous pollens. The anemophilous are 
usually simpler of design. One is inclined to wonder at the significance of these 
intricate patterns. Wodehouse has contributed an adequate and most interest- 
ing explanation. 

He divides the world of living substances into three general groups. The 
first is the world of gravity walkers. On account of gravity, the larger the 
animal the more difficult is its locomotion. Its adjustment to the limitations 
imposed by gravity determine in a measure its form. An extremely large 
animal such as the whale would be so restricted by gravity that locomotion on 
land would be nearly impossible. It is therefore compelled to live in water which 
supports much of its bulk. At the other extreme Wodehouse places the mouse, 
about the smallest animal whose weight or gravity attraction enables it to main- 
tain traction for its feet. 

There is a natural tendency towards symmetry of design in all living 
things. Without gravity this symmetry would extend in all directions. But 
with man and animals and with trees and flowers the pull of gravity necess!- 
tates changes in form in this one direction, to counteract the foree. Trees 
and flowers send their roots down and their stalks upward in conformity to the 
line of force. Since they are fixed objects the tendency toward symmetry 
persists in all other planes. But in man and animals another force, that of 
locomotion, further differentiates the being into front and rear. Evidence ot 
the natural tendency toward symmetry therefore persists only laterally. 

Wodehouse’s next world, somewhat freed from gravitational activity, 1s 
the world of easy flight, the world of insects. Here, as in the world of gravity 
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walkers, gravity and movement impose the same type of bilateral symmetry. 
Insects are so small that they are relatively uninfluenced by gravitational effect 
and therefore cannot develop sufficient traction for walking. Their feet are 
therefore provided with suction dises or hooks. With these they may walk 
vertically up a wall or even upon the ceiling. Flight is the rule rather than the 
exception. Even so, there 1s some eravitational effect and insects must employ 
muscular effort to remain aloft. They do not float. 

The third world described by Wodehouse, the world in which we find pollens 
and fungus spores, is termed the world of floating and sticking things. No wings 
are needed, because gravity is not sufficient to counteract the buoyant effect of air 
currents. In these objects we find no differentiation in form, in the direction 
of gravity, and no front or rear. Complete symmetry in all directions is the 
rule and is one of the directing forces controlling the development of the many 
beautiful patterns of the grain. 

Anemophily and Entomophily.—Pollen grains vary in size from that of 
the pumpkin which has a diameter of about 200 microns to that of the forget- 
me-not (2.5 microns). It is almost entirely in the middle ranges, between 17 
and 58 microns, that the floating or anemophilous pollens are found. Those larger 
than 58 are too heavy. They are influenced by gravity. Their problem is 
solved in that not being floaters they are stickers. They are entomophilous. So 
also are the very small pollens. Wodehouse suggests that this may be because, 
in view of their very small size, with consequent relatively tremendous surface 
area, the cohesive foree makes discharge from the anthers difficult and inter- 
feres with separation of the grains from each other. This suggestion finds sup- 
port in the mechanism of discharge of the paper mulberry. This is an ex- 
tremely small pollen (18 microns) but is anemophilous. The flower contains a 
coil-spring-like mechanism which is released as the flower opens and foreibly 
ejects the pollen. This phenomenon may be seen with the unaided eye, as it 
occurs almost explosively, discharging such quantities of pollen as to give the 
appearance of a puff of smoke. Once having been discharged, these well- 
separated pollens become floaters. 

There are smaller worlds. The world of bacteria comprises so much smaller 
organisms that morphologic differentiation is developed only to a limited degree. 
Still smaller is the world of colloids with objects so small as to be quite free 
from gravitational influence ; objects which so far as ean be determined are per- 
fectly symmetrical spheres. The smaller the mass the larger becomes the rela- 
tive surface area. The surface area of a thousand toy balloons each holding one 
eubie foot of air is enormous as compared with that of a single balloon contain- 
ing one thousand eubie feet. With substances as small as colloids, the surface 
area is tremendous. As a consequence most of what is known of colloid chem- 
istry deals with phenomena based upon the action of surface areas. 

Anatomy of the pollen grain.—Returning to pollens, in the world of float- 
ing things, we are now in a position to understand how the tendeney of na- 
ture to the production of perfect symmetry has wide freedom for action. How 
does this manifest itself and by what mechanism are so many different sym- 
metrical patterns produced? 

The pollen grain consists primarily of two portions, the intine, the living 
internal cellular structure, the active element in fertilization: and the exine or 
protective coating. The latter is chiefly responsible for the ‘*seulpturing’’ or 
architectural appearance of the individual grain. At one or more loeations 
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on the exine there are pores, the germinal pores through which the tube of 
protoplasm will eventually pass out to fertilize the ovum. These pores are 
found at the base of larger furrows or clefts, where the exine is very much 
thinned. The furrows serve a double function, that of forming a base for the 
germinal pore, and of providing for variation in the size of the grain. When 
the grain is moist, it is swollen, more nearly spherical, and the furrow is 


either shallow or nonexistent. 


When the grain is dry, as when caught on oil 


or glycerin or vaseline in routine pollen counting, the furrows appear as deep 


depressions. 


They provide flexibility in size and shape. 


It is this flexibility 


which causes the sometimes startling difference in appearance of the same 
pollen grains when observed in water and in oil. 


TABLE XXX. 


€ 


AVERAGE SIZE OF COMMON POLLEN GRANULES 


(Figs. 123 and 159.) 


(AFTER WODEHOUSE) 





SIZE OF POLLEN 





SIZE OF POLLEN 





NAME IN NAME IN 
MICRONS MICRONS 
Acacia 48—55 Maple 28—36 
Alder 19—27 Marsh elder L820 
Ash 20—25 Mesquite 22—32 
Aspen 24—37 Mexican tea 23 
Beech 40 Mountain cedar 18—22 
Bermuda grass 34—36 Oak 25 x 31 
Birch 20—40 Olive 22 ‘ 
Black walnut 31—34 Orach 20—27 
Box elder 28—36 Orchard grass 28—36 
Canary grass 40—46 Palmer’s amaranth 23—20 
Cattail 18—26 Paper mulberry 13 
Chestnut 14 x 10 Pecan hae 
Cocklebur 22—29 Pigweed 23—25 
Common mugwort 18—28 Pine apo 
Corn 90-100 Privet 28—30 
Cottonwood 27 Red cedar 22—25 
95 cd 
Curley dock 28—32 Redtop en 
Cypress 27—31 Russian thistle 28 
Dandelion 24—27 Rye grass 62 x 40 
Date palm 24 x 12 Sagebrush 25—28 
Elm 23—3 Sheep sorrel 22—24 
English plantain 25—40 Short ragweed ape. 
English walnut 42—48 Southern ragweed 20—21 
False ragweed 18—23 Spiny amaranth 2330 
Fescue grass alain Sweet gum ij 38 
Giant ragweed 16—19 Sweet vernal grass 38—46 
Goldenrod 17—26 Sycamore aie 18 
- : . 9 oO 
Greesewood 24—3 ue 
Hazel 22—26 NE 
Hickory 40—52 Timothy 32—36 
i ctibagta 25—41 Tumbleweed 24 
Johnson grass 40—55 Velvet grass aoe 
June grass 28—32 Western ragweed 22—25 
Kochin et 29—34 Western water hemp 21—28 
shit 2¢ sk iden 
Lamb’s-quarters 28 Wheat > re at 
Linden 28 x 36 White mulberry 7x2 
Low spear grass 25—27 Willow : 18 





As the pollen grains develop 
cell divides into four. 
Gradually the protoplasm constricts to separate them of 1 ce. 
, rontaet, as tetrads, held by small protoplasmic fila- 


They remain for a time in ¢ | Ha | 
When these filaments finally break they determine the position of the 


ments. 
verminal pore. 


The four 


in the anther, the nucleus of each mother 
nuclei migrate to remote parts of the eell. 
f into four pollen cells. 
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In some plants the tetrads remain attached (see nach ios tet oe as 
tail pollen) but as a rule, they eventually separate. The iene 1S ae ee 
by the protoplasm of the germ cell but Is laid upon the sur es eat pee 
rounding tissues in the anther whose activity thus in great measure dete 


the sculpturing. 





Fig. 95.—Tetrad formation. Examples of variations in the tetrad grouping as observed in 
eattail pollen 


| 2 3 
Fig. 96.—Tetrads. Possible basic combinations of four spheres in contact (tetrahedral, 
Square, rhomboidal). In the first, each sphere is in contact with three others. Such pollen ar- 
rangement would account for three germinal pores. In the second, each is in contact with two, 
while in the third, two are in contact with three while the remainder are in contact with but 


two. In the last, half would have three germinal pores, half two. (After R. P. Wodehouse, 
“Pollen Grains,” New York, 1935, McGraw-Hill Book Company.) 


Pores and furrows.—The number of germinal furrows and pores is de- 
termined chiefly by the arrangement of the primitive pollen grains in the 
tetrad. Fig. 96 indicates three possible arrangements. The tet ‘ahedral is 
commonest. In it each cell is in contact with three others. Most pollens have 
three germinal furrows. In the rhomboidal arrangement two cells are in 
contact with three cells each, while the other two are only in eontaet with 
two each. Here one would anticipate that half the cells will have three sym- 
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metrically disposed furrows while the other half will have but two. Instead 
of two, four usually develop. With two the grain would be asymmetrical 
and the presence of two on one side appears to determine the evolution of two 
on the other side, not at points of original contact, whose purpose is the es- 
tablishment of symmetry. So also in the square arrangement, although there 
should be two furrows there are more often four. 


Wodehouse further shows how, depending upon the number and location 
of the primary germinal furrows, at points of contact in the developing pollen 
grains, all observed pollen configurations may result. 

Beautiful sculpturing is seen only in entomophilous grains. This is due 
to deposition of exine upon the reproductive cells. Variations in configura- 
tion of anemophilous pollen are dependent chiefly upon the number and posi- 
tion of germinal pores and furrows. Some varieties have spiculated pollen, 
others indentations in the exine and still others such as the pine have special 
organs whigh will be discussed, but in none do we see the remarkable seulptur- 
ing that is observed in some of the insect-borne pollens. 


Fertilization The pollen grain is always unicellular at first but the 
nucleus later divides. One nucleus controls the development of the pollen tube 
while the second is the generative nucleus. This latter divides again into two 
nuclei which pass out through the pollen tube as it develops, to reach the 
ovary. There, only one enters to fertilize the ovum. 

When pollen is deposited on the stigma, at the tip of the pistil the base 
of which contains the ova, the protoplasmie germinal tube or pollen tube grows 
out through a germinal pore. It gradually elongates, making its way down 
the interior of the style in the pistil. It either passes along a naturally open 
canal, or in certain plants, works its way between cells in a mass of loose 
connective tissue, or, in still other types, directly penetrates the cells which 
it must pass through. The tube procures its nourishment from the surround- 
ing structures of the pistil and reaches its destination in a surprisingly short 
time. Within twelve hours it may reach an ovum thirteen inches away. In 
most flowers no such great distance must be traversed. 

The pollen tube is attracted toward the ovary by some chemotactic sub- 
stance. An extract of a flower will in vitro attract the pollen tube from the 
same plant while the extract of a different species will repel it. 

Longevity.—The life of the pollen grain is not long. Although date 
pollen has been said to be viable for fifteen years, most pollen under normal 
conditions is short lived. June grass pollen lives one day, English plantain 
eleven days and beech forty-one days. 


CHAPTER XII 
POLLEN DISTRIBUTION 


Anemophily and entomophily.—According to Wodehouse, primitive pol- 
lination was by the simple direct method of wind dispersal. This is true of 
primitive flowering plants such as the eyeads, sago palms, the maidenhair tree, 
and the pines. It is an extravagant method, only one of many thousand grains 
ever reaching its destination. In contrast to the gymnosperm, the more highly 
developed angiosperm at some time in remote history undertook an experl- 
ment in insect pollination. Although it is probably fallacious to imply motiva- 
tion in the evolution of plants, the story of the development of a pollination 
method can be easily followed by adopting the terminology of Wodehouse.* 

‘*Tt is not exactly known how the angiosperms came to abandon wind pollination, but 
it was probably because insects at some very early period developed the habit of feeding on 
pollen. This, we may see going on today. For example, the corn plant, which is wind 
pollinated, is freely visited by bees which rob it of its pollen. The gymnosperm, like maiden- 
hair tree and the pine, appear to have been able to fortify their pollens against this menace, 
possibly by producing unpalatable pollen or producing it so fast that they get it matured 
and shed before the insects can breed their numbers up sufficiently to devour it. This appears 
to be the primary reason why the majority of the anemophilous plants have only a brief 
flowering period. Other plants appear to have turned this adversity to their advantage; in- 
stead of combating the onslaught of insects, they encouraged their visits because the uneaten 
pollen which they accidentally carried from flower to flower proved to be quite as effective 
in achieving pollination as vast quantities discharged into the air. Through a long process 
of evolution, the plants appear to have developed a nectar to supply the insects, that they 
might spare their pollen, and by concealing the nectar in devious ways and placing the 
pollens at certain vantage points in the flowers, much pollen was saved at the cost of only 
a little nectar. But in order that this method may succeed it is necessary to have the right 
kinds of insects visit the flowers at the right times. It is obviously to secure this end that the 
elaborate and beautiful structures of flowers have been developed, always directed toward 
the most effective pollination with the minimum expenditure of pollen.’’ 


However, in many instances this method failed because some insects, un- 
able to secure the nectar normally, do so by biting a hole through the flower. 
They do not come in contact with the pollen. Also, the wrong kind of insect 
attempting to enter too small an orifice tends to split the flower open, and 
fails to establish crossed-fertilization. 

As a consequence, some plants were highly suecessful in evolving a type 
of flower appropriate for insect fertilization while others were unsuccessful, 
finding it necessary to return to wind pollination. This latter group appears 
to include the grasses, the sedges and most, if not all, of the other angio- 
sperms which are today wind pollinated. 

Angiosperms and gymnosperms.—Thus we see that some angiosperms 
which represent the highest and most recent evolutionary members of plant 
life still distribute their pollen in the more elementary manner used by the 
gymnosperms. They have tried insect pollination but have been unable to adapt 
themselves to it and have reverted to the much more wasteful wind pollination. 
The angiosperm (angeion, vessel—sperma, seed) is a plant whose seed is covered. 
the ovules being enclosed in an ovary and fertilized by way of the stigma 
and through the length of the pistil. The gymnosperm (gymnos, naked— 
sperma, seed) is a plant in which the ovules are not enclosed in an ovary. The 
pines belong in this latter eroup. 

Angiosperms which have reverted to wind pollination probably onee had 
color, perfume and nectar, those attributes which attract insects, but have 

*Wodehouse, R. Ps Pollen Grains, McGraw-Hill Co., New York, 1935. 
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since lost then: in great measure. Examples are the grasses and sedges whose 
vestigial flowers indicate that they are closely related to the lily family, 

The poplars and willows, closely related, are interesting in this regard. The 
poplar appears to have reverted completely and is now solely wind pollinated. 
The willow still has perfume, nectar and more conspicuous flowers and is still 
pollinated by insects but also by the wind. The willow appears to be in a process 
of reversion, not yet completed. : 

Plants which have been forced to abandon insect pollination have been emi- 
nently successful in their return to wind pollination. This includes such as the 
ragweeds, the grasses, the sagebrushes, pigweed, lamb’s-quarters and many of 
the forest trees. 

Spendthrift pollination An idea of the tremendous wastefulness of wind 
pollination may be gained by the following observations which have been col- 
lected by Thommen from the literature and from his own experience. <A single 
ragweed plant produced 8 billion pollen grains per square foot of field surface 
during the active stage of pollination. An average city lot of ragweed is capable 
of producing one hundred ounces of the pollen in a season. This would amount 
to about 60 pounds per acre. An area of 400 square feet of giant ragweed pro- 
duced more than a pint of pollen in three days. According to Durham, at least 
a million tons of ragweed pollen are produced in the United States each season. 
This, piled together, would form a pyramid as high as a fifty-story office building, 
with its base over 1000 feet broad. 

Distances to which pollen is carried.—Tree pollen has been found 34 miles 
from land, having been deposited on ships at this distance at the rate of 215 
grains per square millimeter on the plate surface per day. Plates exposed in 
airplanes over Lake Michigan, thirty miles from shore, were found at times to 
contain almost as much pollen per cubie yard of air as at the same altitude 
over Chicago. 

Pine pollen has been carried 400 miles, and pollen known to have come 
from Alaska has been deposited in Washington and Oregon. 

Abbott Smith (1868) described a hay fever victim who on a boat far from 
land developed symptoms when the sails which had previously been furled were 
raised. He believed that pollen grains were liberated with the dust from the 
sails. 

Erdtman, using special apparatus, has recovered pollen in the center of 
the Atlantic just above sea level. Studies of the dissemination of fungi also 
indicate the great distanees to which particulate matter may be carried © 
through the air. Stackman who first used the airplane for this purpose about 
fifteen years ago found barberry rust 16,000 feet in the air. He found that 
rust spores could be blown from northern Texas to Minnesota ne 48 hours. 
Meier reported that fungi were collected in stratosphere flights 36,000 feet 
above the earth, remaining viable at minus 78° C. Colonel Lindbergh on his 
North Atlantic flight of 1933 found that air currents play a part in the dis- 
tribution of pollen and spores between the northern lands. Meier observed 
over Central American waters (1935) that air at low levels (150 to 200 feet) 
might be almost sterile of spores due to rain washing, while at an altitude 
of 8,000 to 14,000 feet in the same vicinity fungi and bacteria were easily 
cultivated.* . _ 

Pollen clouds.._CGirass pollen has been caught in airplanes as high as 17,000 
feet. Not infrequently there is a higher concentration at an_ altitude ot 
4.000 to 6.000 feet than nearer the surtace of the ground Mhese pollen 


*Discussion of Committee on Aerobiology. 
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clouds result from air currents. Under appropriate conditions, we may have 
pollen showers from the pollen clouds as we do showers of water. In 1873 
there was a shower of pollen in St. Louis, following which the ground ap- 
peared as though it had been sprinkled with sulphur. It was believed that this 
pine pollen had been brought 400 miles. Similar showers have been described 
in Switzerland and elsewhere in Europe. 

Thommen suggests that the existence of pollen clouds may explain the 
increase in symptoms after sunset in spite of the fact that the ragweed plant 
sheds its pollen in the early hours of the morning. After sunset the air cur- 
rents deseend, carrying pollen with them. A similar phenomenon would ex- 
plain the increase in symptoms at storm periods and during the prevalence 
of cold winds. . 

Pollen conservation, insect vectors.—This wasteful distribution of an- 
emophilous pollen is to be contrasted with the mechanisms developed for the 
conservation of pollen from entomophilous plants. It has been known since 
the time of Aristotle that bees tend to visit but one kind of flower at a time, 
even though there are many varieties in a garden. A bee can carry almost 
one-third of its weight in pollen. In one study it was found that 28 of 32 bees 
carried a pure load of but one kind of pollen. The twenty-ninth had two 
varieties and the thirtieth had three. The pollen being sticky and adherent 
to insects’ bodies, relatively small amounts need be available for fertilization. 
In contrast to the profusion deseribed above, a dandelion generates less than 
250,000 grains, a peony about 3,500,000 and an entire rhododendron plant 
about 73,000,000 in a season. 

Potential importance of entomophilous plants.—Nevertheless these num- 
bers are appreciable. Pollinosis due to entomophilous plants is infrequent as 
compared with that due to anemophilous. But the former does oceur. The 
exposure must be much closer. Sunflowers growing in the back yard, rambler 
roses outside the window, cut flowers, roses, goldenrod and others inside the 
house, wisteria outside the window, all have been shown responsible for true 
hay fever. If one will test regularly for allergy to this type of plants one will 
be surprised how often positive reactions are observed. Some may be group 
reactions due to sensitization to a botanical family, but often eareful diseus- 
sion with the patient will demonstrate that these insect-pollinated plants 
actually cause symptoms. In a series of hay fever patients the writer found 
that for every 100 positive skin reactions to short ragweed, there were 32 
to sunflower, 30 to goldenrod, 24 to daisy, 2 to dahlia, 22 to dandelion, 1 to 
apple and 18 to rose. Not all of these indicated actual sources of trouble, 
but questioning and observation indicated that several did. 

In the writer’s experience the situation is rather similar to that with 
occasional foods. The minor allergic is sensitized to foods with which he 
comes into occasional contact. The major allergic is sensitized to foods with 
which he comes into frequent or daily contact. In addition, the latter is 
sensitized to occasional foods and in the same degree as the former. There- 
fore, the major allergic should be tested not only with frequent offenders but 
also with the oceasional offenders. 

Similarly, with the pollens one should test not only with the commonly 
recognized allergenic anemophilous pollens, but also with the pollens of those 
entomophilous plants concerning which there is suspicion in the patient’s 
history. 

Meteorologic factors in pollen distribution and prevalence.—The pollen 
distribution into the air in any one loeality of any seetion of the country de- 
pends first upon the loeal flora. Ragweed pollen will not be in the air beyond 
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the limits of air transport in areas where ragweed is not growing. Topo- 
graphic and other factors within the United States produce widely different 
types of vegetation in different sections. 

Life zones.—The flora varies from subtropical to Hudsonian and even 
arctic-alpine in the high altitudes of the western mountain ranges. Some 
plants exist only in certain of these life zones and we need not expect to 
find them elsewhere. Russian thistle grows in eastern Washington and Oregon 
because this is its proper life zone but cannot grow in western Washington 
and Oregon, west of the Cascade Mountains, on the coastal plain, because 
this is not its life zone. Velvet grass exists as a chief cause of pollinosis in 
the latter area but is not found in the former for the same reason. Ragweed 
flourishes east of the Rocky Mountains but has not passed the barrier of a 
different life zone in the higher altitudes farther west. Indeed, it is doubt- 
ful whether-it would succeed in establishing itself on the Pacific Coast even 
if it did pass this barrier, unless it could adjust itself to a new eyele in its 
growing period. Ragweed requires abundant rainfall in June, July and 
August which does not exist in California. There, the rainy period is in 
November, December, and January. 

The weather and pollen seasons.—Aside from floral distribution, weather 
always plays a part in pollen distribution and prevalence, especially so with 
wind-pollinated plants. Weather influences pollen in two very general ways: 
(1) the time of onset of flowering and profuseness of vegetation; and (2) once 
this has been established, the amount of pollen that is to be distributed into the 
air from day to day. 

There are three major pollen seasons of interest to allergists, the early 
spring season representing pollination of trees; the late spring or early summer 
season due principally to the grasses; and the late summer and early fall 
season due chiefly to weeds. The time of onset of the first is variable, the sec- 
ond rather less so, while the onset of the third is remarkably constant, usually 
varying by no more than a few days from year to year. 

The severity and duration of the winter control in great measure the onset 
of tree pollination. In Virginia trees commence pollination early in February. 
Farther north or south the usual date varies by periods up to two weeks or 
more. Following an unusually short, warm winter I have seen maple, elm and 
alder bloom early in January, June grass which usually pollinates early in 
May, has bloomed in January. An unusually long winter will postpone the 
dates accordingly. There is usually less variation in the flowering of grasses 
than of trees. On the other hand, plants which bloom in late summer are 
quite uninfluenced by the duration of the winter. The one preseasonal factor 
of greatest importance for them is rainfall. This rarely influences the date of 
pollination but does very materially influence the profuseness of vegetation, 
The abundance of a ragweed crop is predetermined chiefly by the abundance 
of rainfall in June, July and early August. A drought at this time usually 
augurs a mild hay fever season; abundant rainfall the reverse. 

Ragweed pollination in Virginia usually commences around the tenth 
of August, with significant amounts of pollen grains appearing In the air by 
the eighteenth. , In 1930 a drought lasted through the summer until August au, 
when there was a severe storm during which two inches of water was precipl1- 
tated. The pollen season was delayed by the drought, but within four days 
after the heavy rainfall normal amounts of pollen for that time appeared in 


the air. Thereafter, prevalences ran about the average for other years. This 
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Was an unusual situation in which a drought extending into the first part of 


the period did influence the date of onset. 
Once the flowering period has commenced, weather conditions no longer 
predetermine the amount of potential pollen in the plant, to be distributed 
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spring and summer rainfall of from 10 to 35 inches. Ideal conditions for 
maximum pollen ripening and transport are very sunshiny weather with ocea- 
sional rains only at night, high winds, low humidity, with a temperature of not 
less than 50 degrees. 
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Sunshine.—Plants do not deliver pollen into the air at a constant rate, 
with no variation day or night. The major amount is released during eertain 
periods of the day. This varies with different plants, some shedding in the 
afternoon, but more in the morning. Ragweed delivers most of its pollen 
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in the morning. It is stimulated to this in great measure by sunlight. Much 
more pollen is delivered on a sunny than on a cloudy day. Almost as much is 
released if the morning is sunny, even though the afternoon be cloudy. Con- 
versely, if the morning is cloudy, much less pollen is liberated even though 
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ation was rather the opposite of that for 1930, described above. We antici- 
pated a heavy hay fever season. Instead, it was much lighter than usual. This 
is explained by the continuance of cloudy weather through the pollen season. 
Although the sun shone rather frequently in the afternoon, it rarely did so 
for long in the mornings. 


It is usually stated that Bermuda grass pollinates at sunup. Knapp* states 
that it pollinates at sundown and continues to do so through the night. As a 
rule it has been seen pollinating in the early morning but few people have 
occasion to observe it during the night. This night pollination might be 
one factor accounting for pollinosis cases being worse when in the night air. 

Wind and storm.—A heavy wind stirs more pollen into the air and ear- 
ries it farther. Storms, even with rain, accompanied by high winds are often 
also accompanied by ‘‘epidemies of hay fever.’’ The wind blows an abundance 
of pollen into the house where it is not washed out by the rain. 

We have mentioned pollen clouds in which the grains are kept high by 
wind currents. In absolutely still air, ragweed pollen falls at a rate of about 
10 feet per minute; but with a wind velocity of 6 miles per hour, it will require 
nearly three hours for settling out. 

On warm days there is an upward convection current which carries the 
pollen about a mile in the air to form a pollen cloud. The cooler, falling 
current of the evening brings the pollen toward the earth. This may be one 
reason why hay fever patients experience more severe Symptoms in the late 
evening and after midnight. 

The direction of the prevailing wind is sometimes of importance. An 
on-shore wind in any coastal area will carry less pollen than an off-shore wind. 
Durham finds this also true for smaller bodies of water. In Chicago and 
Cleveland, for example, persons have less severe symptoms when the wind 
blows from the direction of the lake. In Canada, northwest winds from the 
forest area are beneficial while those from the south and west which have 
traversed agricultural sections usually carry heavy doses of pollen. Careful 
study of the weather map which is available for all sections, often pub- 
lished in the daily papers, will -be of aid to the allergist. He may thus know 
from day to day the probability of heavy and light periods during the season. 
Areas of high and low barometric pressure, general wind direction and pre- 
dictions concerning cloudiness and rain in neighboring sections of the country 
will often enable the allergist to predetermine whether he will have a busy 
day. Merely reading the daily newspaper weather forecast helps materially. 
The allergist will do well to arrange with the nearby weather bureau to receive 
the regular monthly weather summary for study at the end of the season. Tle 
‘an thus compare meteorologie factors with the daily fluctuations of his own 
recorded pollen counts.t 


Hay Fever Pollen 


In the preceding pages we have discussed the nature and characteristics 
of pollen, and factors influencing its distribution into the air. Not all pollens, 


. 


*Knapp, J. Smith: Personal Communication 

+A physician strongly allergic to ragweed drove in September, 
to Colorado Springs, at the height of the ragweed season. He had ae ay rear tee 
ment. He took a protective face mask with him and found that he coul« ie es LR coe Ms 
and leave it off for two or three hours. The surprising part was that he “ - ee ter , 
trouble even though he went through the Mississippi basin where ragweed Spee agh dee a 
usually high. In this particular year there had been a drought. Sah See kes Lei =! 
4 small ragweed crop, and a plague of grasshoppers had eaten much of iis. 
expectation, therefore, the ragweed pollen prevalence was low. 


1936, from Richmond 
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not even all air-borne pollens, cause hay fever. Fortunately, the number of 
hay-fever-causing pollens is small as compared with the total potential 


number. 

Thommen’s five postulates—Thommen has enumerated five postulates 
which must be fulfilled before a pollen can cause epidemic or endemic pol- 
linosis. 

1. The pollen must contain an excitant of hay fever. 

2. The pollen must be anemophilous. 

3. It must be produced in sufficiently large quantities. 

4. It must be sufficiently buoyant to be earried considerable distances. 

5. The plant producing the pollen must be widely and abundantly dis- 

tributed. 

These postulates apply to epidemic or endemic hay fever, obviously not 
sporadic hay fever, as in gardeners, florists, ete. As with most postulates 
there are exceptions, but the exceptions usually deal with the individual 
rather than with large groups. 

With the increase in our knowledge of the biology of plants whose pollen 
is airborne, it becomes possible to say with assurance what ones are important 
to the allergist and which ones are not; which ones will assume increasing im- 
portance in certain parts of the country; which may become more or less im- 
portant because of changes in the population or the cultivation of the land or 
even changes in farming practices. The influence of weather conditions upon 
plant growth and pollen production and distribution is now better understood. 

If the presently accepted theory of the production of allergic symptoms 
by histamine is correct, then it becomes necessary to abandon the concept of 
the toxicity of pollen and to recognize that the severity of symptoms is due 
rather to the amount of pollen reaching the respiratory mucosa and its absorp- 
tion. The severity of symptoms probably is related quantitatively to histamine 
production. Everyone has had the experience of working with a pollen extract 
which produced local reactions with minute doses and caused systemie reactions 
unless administered with great care. These are usually considered ‘‘toxic’’ 
pollens. The ‘‘toxicity’’ probably is dependent upon the amount of antigenic 
material which goes into solution, or the amount of antibody which it stimulates. 
It certainly is not due to a toxie fraction preformed in the pollen erain, 
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One should know not only what air-borne pollens are being produced in the 
field, but which of them are being carried in the air in appreciable quantities 
at places remote from their sources. While field inspection of the botanic sources 
of atmospheric contamination affords considerable information about the dis- 
tribution of plants, as well as their productive ability and season of pollination, 
the results of even the most carefully planned field studies are not entirely 
adequate for the purposes of the allergist. At best they are not quantitative 
not statistical—and do not afford any information whatsoever about the vertical 
or lateral range of the aerial dissemination of the actual offending allergens. 
A more direct approach to the basic problem of quantitative contact of the 
sensitive membranes of allergic persons with air-borne pollens and fungus spores 
of particular genera and species is that furnished by aerobiology, which has 
been defined as ‘‘the study of the aerial carriage of microscopic objects,”’ 
aero-micro-biology. 

The essential contribution of aerobiology to allergy is that of determining 
with reasonable accuracy the relative and actual amounts of aero-allergens that 
may be contacted in any place at any time. Obviously the aerobiologist assumes 
a share of the task of discovering and evaluating new aero-allergens. Inciden- 
tally, he must also be able to account for certain phases of the aerial behavior 
as well as the distribution of pollens and similar allergens. 

A census of aerial populations would be a very simple matter if all of the 
microscopic particles were spherical in shape, of uniform weight, volume, and 
surface character, and if they were held in permanent suspension and in uniform 
distribution in perfectly still air. But, in actual practice, the concentration of 
pollen grains and similar allergens in outdoor air varies greatly from season 
to season, from day to day, and even from hour to hour. Obviously, it also 
varies greatly from place to place. The particles themselves differ considerably 
in size, density, and surface texture, except for a reasonable uniformity among 
the pollen grains or spores of a given species. Instead of being suspended in 
still air, they are constantly being moved about laterally and vertically by the 
wind, by convection currents, and by gravity, and the latter pulls the larger 
ones down faster than it does the smaller ones. This makes it necessary to do 
extensive testing at different times of day every day in the year, in various 
places, and even at different levels in the upper air. At best we can obtain only 
an approximate picture of the actual exposure of a given individual who nee- 
essarily moves from place to place in the course of a day’s activities. 

Air Sampling Methods.—Quantitative aerial samples of pollen or other 
air-borne allergens may be secured by washing or filtering the particles from a 
known volume of air, or by impinging them on ordinary glass microscope slides 
which have been coated with a thin film of petrolatum or other suitable adhesive. 
Much effort has been spent on perfecting air filters and scrubbing devices, but 





45] 


452 POLLENS, POLLINOSIS, OTHER INHALANT ALLERGY 


none of the instruments so far offered has been widely used. Seldom has any 
of them been used in routine aero-allergen surveys, because of the expense 
involved in their manufacture, and beeause of the time consumed in their 
operation or in counting the samples. 

For their studies on the atmospherie incidence of apple scab spores, Keitt 
and Jones (1926) developed a filter which consisted essentially of a vacuum 
pump whieh pulled air through a nitrocellulose filter at the rate of about 60 
cubie feet per hour. An instrument of the same design has been used for control 
purposes by the author of this chapter in a short series of aero-allergen tests. 
The rather tedious technie of counting is deseribed in the second paper of his 
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The impingement of particles on an adhesive surface may be accomplished 
by very simple devices. Samples obtained by these devices are also easily in- 
spected and counted. Some of the available forces which have been used for 
impingement include: centrifugal foree, natural wind currents, electric fan 
currents, suction currents produced by vacuum pumps, and rapid movement of 
the adhesive-coated slide against the air. While impinger sampling devices are 
much simpler to build and to operate, they are likely to vield less accurate results 
than air filters. The ultimate in simplicity is found in the gravity slide technic 
in which an adhesive-coated slide is exposed in a horizontal position for twenty- 
four hours. This is the method which has been used in securing nearly all of 
the extensive statistics which have been gathered during the last three decades, 
particularly the last two. 

Several attempts have been made to use and perfect the impinging methods 
noted above.” Mostly they have been without success, Penfound and Efron 
(1930), noticing the great discrepancy in the gravity counts obtained in various 
situations on the same day and by slides set at different angles in the same 
location, suggested the adoption of a standard sampling device which consisted 
of a weather vane carrying one horizontal slide and another slide vertically 
facing the wind. They concluded that the catch on the vertical slide gave the 
more accurate measure of the air content, particularly on days of high wind 
velocity, but for this they submitted no proof. Nor did they outline a standard 
counting technic that would correlate the data from both the vertieal and hori- 
zontal exposures. Phillips (1941) used a modified form of the Penfound and 
Efron apparatus in making a pollen survey in Australia. Air sampling by 
means of wind impingement on vertically exposed slides is mentioned only to 
be condemned. The method introduces an unnecessary variable factor, wind 
velocity, into a process which at best is plagued with variables. 

Duke (1932), who was also dissatisfied with gravity sampling, proposed the 
use of a motor-driven hair drier which delivered a stream of air of constant 
velocity and thus afforded an ideal means for impingement of allergens from 
the air. The device was never used in a routine survey. The outstanding 
objection to this sampling method is the lack of volumetric control. Resulting 
data could be only relative unless the instrument were calibrated agamst a 
reliable volumetrie sampling device. A limited amount of pollen sampling has 
been done with the Wells centrifuge, but the resulting data have not been 
published. 

The writer (1947) has deseribed a vacuum hand pump which impinges the 
contents of the air in three small spots on an oiled slide (capacity 4% cubic 
inches per stroke), also an air ‘‘whip.’’ Both instruments are useful for making 
spot tests for immediate readings. The latter instrument is a shatt 36 inches 
long by which a prepared slide may be whirled in the air face forward at an 
approximate rate of 50 miles an hour. When the instrument 1s calibrated against 
a volumetric filter, it can be used for making fairly accurate tests of the aero- 
allergen content of the air. on 

In making tests of pollen and spore concentrations in the upper air, Trom 
vyound level to the ceiling of such particles, ordinary sampling methods cannot 
be used. To obtain samples from a moving airplane it has been found sufficient 
to place an oiled slide in the slipstream for a very short time. rhe author has 
adopted a unit for exposure outside the cockpit of 9 alr ore, oe ‘aca = 
such tests give only relative figures since no way has been found of translating 
them into volumetric equivalents, 
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Development of a Standard Gravity Technic.—An ideal plan for a stand- 
ard eravity technic must cover at least the following points: 

1. A sampling device, otherwise known as a slide exposure shelter, which 
will not only protect the slide from the heavy wash of rain, but will be free 
from air baffles of any sort that might cause undue deposit of air-borne particles. 

2. A definite slide area to be counted. | 

3. A simple comprehensible method of stating the statistical results, prefer- 
ably on the basis of the number of pollen grains (or other aero-allergens) found 
ina unit volume of air. 

The approach to this goal has been very uncertain, not because of any 
difficulty that could have been encountered in adopting a standard shelter and 
a standard counting area, but because of the technical difficulties involved in 
interpolation of gravity data. The Committee on Aerobiology of the National 
Research Couneil which was organized in 1938 by a group of plant pathologists 
and allergists has recognized the need of standard practices in the allergy field 
and set up committees to work toward that end. Nevertheless, progress has 
been slow. 

Charles Harrison Blackley (1873) was the first allergist to take an active 
interest in the atmospheric dissemination of pollen grains and fungus spores. 
As early as 1856 he carried out systematic air tests during the season of grass 
pollination at Manchester, England. His early efforts had been directed toward 
perfecting a volumetric sampling device, but after failing in this he made ex- 
tensive use of the gravity slide method. His exposure device was pictured and 
carefully deseribed. His counting unit was 1 square centimeter. He did not 
attempt volumetrie interpretation of his figures. At the suggestion of Dr. 
Blackley, an American physician, Dr. Elias J. Marsh, made a few gravity slide 
tests in New York City and in Paterson, New Jersey, during the ragweed 
season of 1875. 

A single premature attempt to apply the pollen counting methods of Black- 
ley was made in 1888 by Professor Samuel Lockwood of Freehold, New Jersey, 
who, because of his own hay fever, was accustomed to spending his summers at 
Bethlehem, New Hampshire. During the season of 1889 he exposed two series 
of daily pollen slides, one in his home town in New Jersey, and one at Bethlehem. 
The exact results of this study have not been preserved, but the report states 
that large quantities of ragweed pollen were found on the slides at Freehold 
and none at all at Bethlehem. Unfortunately, the study was not continued 
because the hotel keepers in the White Mountains refused to furnish funds for 
such research, 

No further aerobiologie research was attempted until 1916 when Dr. William 
Scheppegrell began his local sampling and counting in New Orleans. His results 
were not reported until 1923. In this work he used the gravity method of 
sampling, but failed to deseribe his sampling device. He counted 1 square 
centimeter of slide area as Blackley did. Preferring to state his results in 
absolute terms, he attempted, by an application of Stokes’ law for small falling 
bodies, to derive a formula by which the number of pollens found on a square 
centimeter could be changed directly into volumetric equivalents “(number per 
cubie yard of air). Unfortunately, he did not take into consideration several 
important factors affecting the gravity deposit of pollen grains, nor did he sub- 
mit his theoretical conclusion to any sort of control test. Tf he had he would 
have caught the mathematical errors in the caleulations made for him by a 
collaborator. Twenty years elapsed before attention was ealled to them. Mean 
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while the Scheppegrell table of conversion factors was widely publicized, though 
not unanimously adopted. Most of the pollen data published during these two 
decades—whether from local studies or from coordinated nationwide surveys 
(Durham, 1937)—were stated as ‘‘the number of pollen grains found on an 
area of 1.8 square centimeter (or 1 square centimeter) of slides exposed in a 
horizontal position for twenty-four hours.’’ In one survey, Deamer and MeMinn 
(1935), the data were reported in ‘‘pollens per square foot.’ However, this 
unit was adopted merely for purposes of statement. The counting had been 
done on an area of 1-square centimeter, and the findings in every case multiplied 
by one thousand. 

The mathematical errors in the Scheppegrell table of conversion factors 
were finally corrected by Cocke (1937), who also carried out a short series of 
parallel volumetric-gravity tests (1938) which seem to prove that his own revised 
factors were essentially correect—that pollen grains in outdoor air fall at the 
same rate as they would in still air, regardless of wind currents. A few years 
later Hawes, with co-workers (1942), reported from Los Angeles a comparative 
volumetric-gravity study similar to that made by Cocke, In this study he used 
a volumetric impinger apparatus which samples approximately 5 cubie feet 
of air per hour. 


Rate of Fall and Specific Gravity Studies.— 


Not being satisfied with the proof offered by either Cocke or Hawes, and 
encouraged by Dahl’s (1942) clear presentation of the unsolved problems of 
pollen aerobiology, the author of this chapter began in 1942 a series of compre- 
hensive studies on the volumetric incidence of atmospheric allergens. The first 
step in the inquiry was to determine the specific gravity of pollen grains of a 
number of species which are important in allergy. The result showed that 
errors of a magnitude of 100 per cent had been introduced into the conversion 
factors recommended by Scheppegrell, Cocke, and Hawes, all of whom had 
assumed that all pollen grains have a specific gravity of 1.0. The second step 
consisted of testing the rate of fall of pollen grains in still air. <A total of 
thirty-eight pollen species were tested. In this experimental study it was found 
that pollen grains of all the common hay fever plants, except the ragweeds and 
Russian thistle, fall slower than the caleulated rate, when their specific gravity 
is given full consideration. In general, they obey Stokes’ law, the larger ones 
falling faster than the smaller ones. Even so, it still remained to determine 
the actual performance of pollen grains in outdoor air where the effect of 
gravity is seriously modified by the stronger forees of lateral wind currents 
and air turbulence. 

The volumetric impinging sampling device which had been used by Hawes 
in California was placed at the disposal of the author and was used by him for 
four seasons in making parallel volumetric-gravity tests of the pollen and 
fungus spore eontent of the air in North Chicago. The location chosen for 
carrying out the sampling was the flat roof, 182 by 65 feet, of a warehouse 
at Abbott Laboratories. This building was higher than any surrounding build- 
ing (55 feet above the ground) with the roof unobstructed except for two 
small penthouses. 

Simultaneous gravity slide exposures and volumetric runs with the Hawes 
device were made thirty-nine times during the late summer and fall of 1942 and 
eight times during August, 1943. The gravity slides were coated with a very 
thin film of petrolatum, no label being used, and were exposed face up on the end 
of a vertical 22-inch rod placed several feet from the volumetric apparatus. 
Hawes had suggested this as an ideal sampling method, although he had not used 


it himself. 
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TABLE XXXIT. OriGiInaAL Data ON SPEcIFIC GRAVITY AND RATES OF FALL 
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IN Corto | BRET Say A aes 
COMMON BOTANICAL MI- -| GRAYV- CALCU- EXPERI- SHORT 
NAME NAME CRONS* ITY t LATED MENTAL | RAGWEED 

Giant ragweed Ambrosia trifida 19225 0.52 0.019 0.027 0.93 
Burweed marsh elder Iva wxanthifolia 19.3 0.79 0.029 0.031 1.07 
Short ragweed Ambrosia elatior 20.0 O55 OO: 0.029 1.00 
False ragweed Franseria acanthicarpa 22.0 0.75 0.036 0.033 L.14 
Marsh elder Iva ciliata 23.0 0.58 0.031. ~ 0.039 1.34 
Southern ragweed Ambrosia bidentata 23.0 0.50 0.026 0.038 1.31 
Western ragweed Ambrosia psilostachya 26.4 0.07 0.089 0.046 1.59 
Cocklebur | XYanthium commune 27.0 0.45 0.082 0.045 eo 
Russian thistle Salsola pestifer eae as 0.90 0.050 0.061 2.10 
Palmer’s amaranth Amaranthus palmeri 25.8 1.02 0.067 0.061 2.10 
Western water hemp <Acnida tamariscina 27.5 1.01 0.076 0.048 1.66 
Mexican fireweed Nochia scoparia ei 0.97 0.104 0.094 3.24 
Annual sage Artemisia annua 20.4 1.02 0.042 0.033 1.14 
Tall wormwood Artemisia caudata 21.0 1.04 0.046 0.052 1.10 
Sagebrush Artemisia tridentata 25.85 1} 0.068 0.052 1.79 
Nettle Urtica gracilis 14.0 0.77 0.015 O.011t 0.38 
Red sorrel Rumex acetosella 21.45 0.78 0.036 0.081 1.06 
Hemp Cannabis sativa 25.0 0.82 0.051 0.034 Ie aif 
English plantain Plantago lanceolata ileal 0.97 0.073 0.049 1.69 
Bluegrass Poa pratensis 28.0 0.90 0.070 0.048 1.66 
Bluegrass Poa pratensis 30.0 0.90 0.080 0.057 1.97 
Bermuda grass Capriola dactylon 28.5 1.01 0.082 0.061 Oat) 
Orchard grass Dactylis glomerata 34.0 0.9] 0.105 0.091 Sia ee 
Timothy Phleum pratense 54.0 0.90 0.104 0.092 Seals 
Rye Secale cereale 49.5§ 0.98 0.238 0.141 4.86 
Corn Zea mays 90.0 1.00 0.804 0.600 20.7 
Syeamore Platanus occidentalis 29,99 0.92 0.045 0.034 els 
Mountain cedar Juniperus sabinoides 22.8 1.08 0.056 0.038 i 
Hazelnut Corylus americana 23.6 1.09 0.060 0.043 1.48 
Bireh Betula nigra 24.6 0.94 0.956 0.055 1.90 
Alder Alnus glutinosa 26.0 0.97 0.065 0.048 1.66 
Ash Fraxinus americana pA 0.90 0.066 0.050 i Aiycs 
Cottonwood Populus virginiana 30.0 0.79 0.070 0.050 1.72 
Elm Ulmus americana Site 1.00 0.097 0.067 934 
Bur oak Quercus macrocarpa 32.3 1.04 0.108 0.060 220i 
Shingle oak Quercus imbricaria Soul 1.04 0.112 0.072 . 9.48 
Walnut Juglans nigra py a 0.93 Omnus 0.093 Ret 
Beech Fagus grandifolia 44.0 0.94 0.181 0.116 4.00 
Hickory Carya ovata 45.0 0.79 0.159 0.074 9.55 
Scotch pine Pinus sylvestris 52.0]| 0.45 a 0.082 2.89 
Bull pine Pinus ponderosa 60.0] 0.45 = 0.115 3.95 





*All measurements made on grains expanded in Calberl 
'As determined by experimental methods described in the first pz 


tAs calculated by performance of other similar granules. 
$Mean of long and short diameters. 
Measured exclusive of wings. 
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Fig. 101.—Ragweed pollen incidence in Richmond for eleven consecutive years (continued). 


The data showed that in general, though not invariably, the proportionate 
‘atch of pollen on the gravity slides, as compared with that measured by the 
volumetric instruments, varied directly with the wind velocity. Since the largest 
excess amounts on the gravity slides tended to oceur with the higher wind 
velocities, it seems reasonable to conclude that strong winds not only interfere 
with an even horizontal flow of air, but frequently act as an impinging foree. 
To test this point, several slides were exposed in various positions in a 22-mile- 
per-hour wind. One was placed in the normal gravity slide position, another 
tipped at an angle of 45° to the wind, the third vertical facing the wind, the 
fourth slide tipped at an angle of 45° with the oiled face downward, and the 
fifth slide faced directly downward. The vertical and diagonal slides caught 
five to ten times as much ragweed pollen as the horizontal gravity slide, and the 
inverted horizontal slide actually caught 50 per cent as much as the normal 
gravity slide. It is thus evident that in strong winds there are upward as well 
as downward currents, and that wind impingement can, under such conditions, 
be responsible for most of the ‘‘gravity’’ catch, 
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Subsequent research with gravity slides exposed in various types of shelters 
has confirmed the results of our experience in exposing without shelter of any 
kind. We have had abundant proof that wind currents in the immediate vicinity 
of the slide ean cause deposits of pollen and spores in almost every instance 
far in exeess of those that can be accounted for by the effect of gravity. Thus, 
conversion factors based on Stokes’ law are proved to be worthless, regardless 
of how carefully the formula may have been worked out. The only possible way 
to arrive at conversion factors that will have practical accuracy is to calibrate 
the actual average catch on slides exposed in a particular shelter with the catch 
in a reliable volumetric instrument operated simultaneously with the slide 
exposure. 

Location of Sampling Station.—Since the vreatest need for atmospheric 
pollen research is in the urban areas where the majority of the hay fever suf- 
ferers reside, it should be recognized at the outset that the ‘‘absolute pollen 
frequeney of the air’’ differs widely at a given moment in various parts of any 
city and fluctuates greatly from hour to hour, as well as from day to day, in a 
given location. We must also recognize that buildings, trees and other objects 
vause unavoidable air turbulence and unpredictable air currents that greatly 
influence the deposit of pollen on gravity slides. Therefore, since no ideal test- 
ing location can possibly be found or arranged, the only type of location that 
can be regarded as standard for obtaining a typical daily average measure of 
city-wide air contamination is the top of a tall building in the downtown section 
—a point farthest from possible local sources of air pollution. The roof chosen 
should be level and, if possible, free from obstructions. If not, the spot on it 
chosen for exposures should be as far from obstructions as possible. When 
gravity tests are made in residence parts of the city the flat roof of an apartment 
building would be most likely to yield data comparable to those of a downtown 
location. Porehes and window ledges are not recommended, but special and 
unusual locations may, of course, be suitable for the study of special local ex- 
posure problems. Certainly in reporting results of any atmospheric survey the 
sampling location should be stated and described or pietured in detail. 


A Standard Gravity Sampling Device—Until very recently little attention 
has been given to the slide shelter. In the nationwide sampling at weather sta- 
tions for the author’s coordinated studies the slides were usually exposed under 
the box which houses the Weather Bureau thermometers and other instruments. 
Acquarone and Gay (1931) pictured a slide shelter with a curved sheet metal 
roof, but gave no dimensions. Their desien has been followed with considerable 
variation by several workers and has been recommended by Tuft (1938). This 
device is far from ideal beeause of its many air baffles which may cause a variety 
of wind currents, depending on differences in wind direction. 

. The device pictured in Fig, 102 makes use of two parallel planes of polished 
stainless steel held in position by three narrow struts. The purpose of these 
planes, aside from the rain protection afforded by the upper one, is to cause an 
even horizontal flow of air between them regardless of the direction or velocity 
det ee stay in the 1944 experiments, the oiled surface of the slide was 
lela flush with the surface of rer plane which was itself oi i . 
fix all pollen and Sheet Gee one Soarai ie soar < ae ee 
for making comparative exposuis dure 1945. ri hi le holde os pan 
inch above the lower plane: Phir allowine ane ‘a nN F 'f 30 ; Secs 
well as over the slide. This has resulted in : sinallent ie ef rpeniniee id 
spores (as compared with our parallel vol : Pika ) fs ; = cme cs 
nearly Sree acing the ideal AU Peete ae pies tte, 
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Fig. 102.—Standard air-sampling device. The apparatus consists essentially of two parallel 
planes of polished stainless steel, 9 inches in diameter, with the slide holder raised 1 inch above 
the lower plane. It is supported by a 30-inch metal rod on a tripod laboratory stand. Screw 
holes are provided in the base so that it may be fastened securely to any wooden floor. (From 
Journal of Allergy 1%: 81, March, 1946.) 


Calibration of Sampling Device.—A series of seventeen tests (approxi- 
mately one hundred thirty-six hours) were carried out using the gravity sam- 
pling device in parallel with the Hawes impinger during the ragweed season of 
1945 (Table XXXII). Part of the tests were made on the roof of a three-story 
research laboratory building in North Chicago, and part on the seven-story annex 
of the post-office building in Milwaukee. While air samples of ragweed, taken 
with the device, contained on the average nearly three times as much pollen as 


TABLE XXXII. EXPERIMENTAL RATING OF STANDARD SAMPLING DEVICE 














| GRAVITY : | VOLUMETRIC: 





POLLENS PER POLLENS PER RATIO 
DATE SQ. CM. CU. XD. GF AIR, | GRAVITY / 
PLACE 1945 IN 24 HR. AVERAGE | VOLUME 
North Chicago August 20 3 110 62 
North Chicago August 24 100 254 ao 
North Chicago August 26 9 10 Va 
North Chicago August 27 169 273 1.6 
North Chicago August 28 111 68] 6.1 
Milwaukee August 30 4.7 180 3.8 
Milwaukee August 31] 222 821 3.7 
Milwaukee September 2 57 130 2.3 
Milwaukee September 3 52 115 Ba 
North Chicago September 5 66 407 6.2 
North Chicago September 6 30 902 6.7 
North Chicago September 7 el 159 1.4 
North Chieago September 9 68 178 7.0 
North Chicago September 10 15 20) 1.4 
North Chicago September 1] 15 183 t.] 
North Chicago September 12 16 38 2.4 
North Chicago September 19 10 55 5:0 
Totals 1194 1,207 


Ratio of totals 
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would be predicted by Stokes” law (using my experimental rate of fall for short 
ragweed for purposes of calculation), the daily figures were more consistent in 
their relation to the daily volumetric ragweed pollen determinations than those 
obtained with uncovered slides, and much more consistent than those from 
eravity slides exposed by the old Weather Bureau method. The volumetric con- 
trol tests made in parallel with each gravity test showed an average of 3.6 times 
as many ragweed pollen grains per eubie yard of air as were deposited OP. ] 
square centimeter of the gravity slides exposed for twenty-four hours. (For 
shorter exposure periods than twenty-four hours a larger equivalent area was 
counted. ) 


Standard Conversion Factors.—The factor—3.6—has been adopted by the 
National Pollen Survey Committee of the American Academy of Allergy. It 
is to be regarded for present purposes as a standard conversion factor for rag- 
weed air sampling with this instrument in areas where short ragweed is pre- 
dominant, Thus an approximation of the average number of ragweed pollen 
grains per cubic yard of air for a twenty-four-hour period may be obtained either 
by counting an area of 1 square centimeter on a twenty-four-hour slide and 
multiplying by 3.6, or by counting an area of 3.6 square centimeter. Since this 
latter area happens to be just twice the area that has been so widely used (1.5 
square centimeter), this part of the counting and interpolation offers little diffi- 
culty. 

The author suggests that this ragweed factor may be used as a pivot for 
establishing conversion factors for all other types of pollen found on slides ex- 
posed in the described standard apparatus. This can be done, as will be shown 
shortly, by means of the figures which have already been determined experi- 
mentally for the relative rates of fall of pollen grains of some forty other species 
of hay fever plants. 

At this point an important question will naturally arise concerning the fact 
that a considerable part of the deposit on any slide is evidently caused by im- 
pingement rather than by gravity. How can we then apply rate of fall data as 
though all of the deposit were the result of the action of gravity? The answer 
is that inertia force acts in much the same way as gravity in sorting particles 
of different weights. The heavier particles in the air are impinged in greater 
proportion than the lighter particles, the latter tending to remain in the air and 
be carried around the edge of the slide which intercepts the air current. This 
has been verified a number of times by whirling an oil-coated slide through the 
air, oiled face forward, at a rate of approximately 50 miles per hour. Such a 
slide picks up a much smaller proportion of the lighter particles in the air, such 
as Alternaria, than of the heavier ragweed pollen erains as compared with the 
number of each in the air as shown by simultaneous volumetric sampling. More- 
over, in the course of four seasons’ experience with gravity sampline controlled 
with volumetric tests, it has been found that the more buoyant particles, such 
as nettle pollen grains and Alternaria spores, actually produce lighter ‘‘eravity’’ 
deposits than ragweed, while heavier pollen erains, such as Mexican fireweed, 
western water hemp, and hemp produce heavier deposits in about the expected 
proportion. Of course, the ideal procedure for setting up factors for oak, sage- 
brush, and hemp, as well as all other common air-borne pollens, is that followed 
for ragweed, but the work involved in making parallel volumetric-gravity tests 
under ideal conditions with statistical amounts of these pollens poses a task that 
will not be finished in many years. Therefore, for present purposes we must 
use factors derived indirectly as suggested above, basing ealeulations on rates of 
fall shown in Table XXXT and allowing for the same excess proportion 


. . . of 
deposit in outdoor air as was found for ragweed. 
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It must be noted that these factors so derived as shown in Table XX XIII 
apply only to gravity slide data from exposures in the standard sampling device 
already described. Standardization of any other gravity sampling device whieh 
in the future may seem more aceeptable than this one will require at least one 
season of daily volumetric control tests, preferably during a season of ample 
ragweed pollen incidence, and the development of a whole new set of conversion 
factors. In spite of variations in pollen grain size and specific gravity which 
necessarily affect the accuracy of the conversion factors here presented, it is 
quite likely that errors from these sources are much smaller than the inherent 
errors In any gravity sampling method. Extreme accuracy is an impossible goal 
in this field of research. 


TABLE XXXIII. CoNvERSION Factors ror TYPICAL POLLENS 








EXPERIMENTAL | 











? RATE OF FALL A B 
DIAMETER| AS COMPARED | FACTOR FACTOR 

COMMON BOTANICAL IN WITH SHORT FOR FOR 

NAME NAME MICRONS RAGWEED | 1 SQ. CM.| 3.6 SQ. CM. 
Giant ragweed Ambrosia trifida 19.25 0.93 ORT 1.08 
Burweed marsh elder Iva xanthifolia 19.3 Ie} 3.36 0.93 
Short ragweed Ambrosia elatior 20.0 1.00 3.60 1.00 
False ragweed Franseria acanthicarpa 22.0 1.14 3.16 0.88 
Marsh elder Iva ciliata 23.0 1.34 2.69 0.75 
Southern ragweed Ambrosia bidentata 23.0 as} 2.79 0.76 
Western ragweed Ambrosia psilostachya 26.4 1.59 2.26 0,68 
Cocklebur Xanthium commune 27.0 ep 2.32 0.65 
Russian thistle Salsola pestifer 23.6 2.10 yall 0.48 
Palmer’s amaranth Amaranthus palmeri 25.8 2.10 lage 0.48 
Western water hemp <Acnida tamariscina 27.5 1.66 2.17 0.60 
Mexican fireweed Kochia scoparia 32.7 3.24 jhalal 0.31 
Annual sage Artemisia annua 20.4 1.14 3.16 0.88 
Tall wormwood Artemisia caudata 21.0 1.10 sy AAR 0.91 
Sagebrush Artemisia tridentata 25.85 1.79 2,01 0.56 
Nettle Urtica gracilis 14.0 0.38 9.47 2.63 
Red _ sorrel Rumex acetosella 21.45 1.06 3.40 0.94 
Hemp Cannabis sativa Pas, uieabiy 3.08 0.85 
English plantain Plantago lanceolata 27.5 1.69 Biles 0.59 
Bluegrass Poa pratensis 28.0 1.66 Por 0.60 
Bluegrass Poa pratensis 30.0 Oe 1.83 0.51 
Bermuda grass Capriola dactylon 28.5 2.10 Ie(ei 0.48 
Orchard grass Dactylis glomerata 34.0 3.14 ia a3 0.32 
Timothy Phileum pratense 34.0 17 1.14 Ge 
Rye ; Secale cereale 49.5 4.86 0.74 0.21 
Corn Zea mays 90.0 20.7 0.17 0.05 
Sycamore Platanus occidentalis 22.29 1.18 3.05 0.85 
Mountain cedar Juniperus sabinoides D258 Ino 2.75 0.76 
Hazelnut Corylus americana 23.6 1.48 2.43 0.68 
Birch Betula nigra 24.6 1.90 1.89 0.53 
Alder Alnus glutinosa 26.0 1.66 ripen 0.60 
Ash Fraxinus americana hs fe Net cs 2.09 0.58 
Cottonwood Populus virginiana 30.0 Lie 2.09 0.58 
Elm Ulmus americana 31.2 2 1.56 0.43 
3ur oak Quercus macrocarpa 32.3 2.01 1.74 0.48 
Shingle oak Quercus imbricaria 3.1 2.48 1.45 0.40 
Walnut Juglans nigra 35.75 eel 1.12 0.31 
3eech Fagus grandifolia 44.0 4.00 0.90 0.25 
Hickory Carya ovata 15.0 Z.00 1.41 () 9 
Seotch pine Pinus sylvestris 52.0 2.82 1.28 (0) ) 
Zull pine Pinus ponderosa 60.0 eo 3.95 0.91 ae 0.25 


Formula for deriving factors in columns A and B: 

ae Factor B é 
Tae 4 “actor , 
Wector ts comparative rate of fall 
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Factors are given for eight species of ragweed, six of which are of more 
or less restricted distribution. The amount of giant ragweed pollen in the air 
in most areas will hardly justify the use of a higher factor during the early 
part of the ragweed season. If in some areas the average size of air-borne rag- 
weed pollen grains throughout the whole season or during the greater part of 
the season proves to be appreciably more or less than 20 microns, an adjusted 
factor should be used. The only other possible call for adjustment of the rag- 
weed factor would be in the case of an experimenter finding the actual ratio of 
ragweed pollen per eubie yard of air to the number per square centimeter of 
slide at his place of sampling to be more or less than 3.6. Such a local factor 
could be established only by a lone series of parallel volumetric-gravity tests. 

The suggestions mentioned apply to the use of all other factors for the typ- 
ical pollens listed in Table XX XIII. If, for example, the poplar pollen grains 
found on the slides in a particular locality average smaller or larger than the 
30-mieron cottonwood pollen which has been tested, a different local conversion 
factor will need to be calculated. This may be derived as follows, assuming that 
local poplar species measures 32 microns in polar diameter (expanded in Cal- 
berla’s solution or other aqueous medium ). 


o2? 2.09 vi 

__— = — 1 T o 

303 ager solving 
‘ 30? x 2.09 


32? 


Obviously, no common factor can be used for grass pollens since the size of erass 
pollen granules varies considerably with the prevailing grass pollen in the air. 
The factor for redtop (diameter, 26 microns) will likely be about 2.8, and 
Canada bluegrass (diameter, 30 microns) about 1.97—as for bluegrass of that 
same diameter. | 

The set of factors in column A of Table XX XIII is to be used when the unit 
slide area counted is 1 square centimeter, but, in case it is deemed more con- 
venient to count a slide area of 3.6 square centimeters, by which method ragweed 
figures will not need to be converted, the factors for other pollens will be found 
in column B. 


Summary of Standard Gravity Technic 
Essential Equipment,— 


‘ea . . . . . 

Standard sampling device as shown in Fig. 102. This apparatus ean be 
purchased from Wilkens-Anderson Company, 111 North Canal Street, Chicago 
6, Illinois. If the worker prefers to build his own instrument, a working draw- 
ing will be furnished without charge. Write to Matthew Walzer, M.D., 20 Plaza 
1 ry i y . : 
Street, Brooklyn 17, New York. 

13 : . a pe . . . : 

Compound microscope (preferably binocular) with mechanical stage (pref- 
erably with graduated scales and verniers). 

Glass |] na OH r TR wn _ ; ’ ti ic - } e 

tlass slides, 25 by (o mm. (1 by 3 inches). If slides with frosted ends are 
used, no paper labels will be necessary. 

Cover glasses, 22 by 22 millimeters. 
a Wooden slide boxes with covers, large size (twenty-five slides) for storing 
slides and small size ‘ee shdes) for earrvine slides J 

3 1 smal] size (three slides) for carrying slides to and from laboratory 
and exposure site. } 

ws eae . lA ; 

Soft petrolatum Jelly: 75 per cent U.S. P. petrolatum, 25 per cent U.S. P 

mineral oil. nee 

Dissecting needle. 
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Calberla’s solution, made up of 5 ce. of glycerin, 10 ec. of 95 per cent aleo- 
hol, 15 ee. of distilled water, and 2 drops of saturated aqueous solution of 
fuchsin. (Small tablets of basie fuchsin are prepared by Burroughs-Wellcome 
and Co.) , 

Specimen reference slides, photomicrographs, drawings of pollen erains. 

Place and Time of Exposure.—The ideal location for the sampling ap- 
paratus is the center of an unobstructed roof of a tall, flat-topped building 
near the geographic center of a given community. The building chosen should 
not be immediately flanked by taller structures. If the roof is equipped with 
a parapet, the top of the exposure apparatus should be 30 inches above the 
parapet. Porches and window ledges are not satisfactory sites for pollen 
sampling. 

Slides should be exposed, with label under the clip, for periods of twenty- 
four hours, starting preferably in the morning'and at approximately the same 
hour each day, 

Identification Technic.—Iamiliarity with the microscopic appearance of 
pollen grains can be gained only by actual study of pollen grains. While every 
worker should equip himself with the best obtainable photomicrographs and 
drawings, particularly with the descriptions and drawings of Wodehouse (1935, 
1942, 1945), he cannot hope to attain facility in his work until he has built 
up his own personal library of reference samples obtained direct from the plants 
of the locality in which he works. These ean be preserved in bulk form or ean 
be mounted in any of several ways. The simplest possible library consists of 
oil-coated shdes on which the various pollens have been dusted. These can be 
preserved in wooden boxes for many years without appreciable deterioration. 

Slides should be prepared with a very thin film of petrolatum jelly (rubbed 
out—not flowed on with heat). Preparation of slides should be carried out in a 
room free from air currents and dust particles. 

Examination of slides and identification of allergenic particles may be 
carried out most effectively by staining with Calberla’s solution. The larger 
dirt particles, soot and sand should first be removed with a dissecting needle 
with the aid of a hand lens. A few drops of the stain are then placed directly 
on the slide. The amount used should be just sufficient to fill the space between 
the irregular oiled surface of the slide and the cover slip and will vary according 
to the quality of debris on the slide. If the cover glass actually floats free, the 
excess stain may be removed with a blotter. The slide may usually be examined 
within three to five minutes after application of the stain. 

Identification and counting may be carried on without stain. Even when 
stain is used, only about one-half of the slide surface will be disturbed, leaving 
the remainder for observation of unstained granules. | 

The glycerin jelly method of slide preparation and counting as deseribed 
by Wodehouse (1935) may be followed if preferred. 

Counting.—For routine counting, low power should be used—usually a 
10X objective with a 10X or 15X eyepiece. If no cover glass is used, a count 
is made of all pollen granules encountered in erossing the entire width of the 
slide (1 inch or 25 millimeters). The slide is then shifted laterally and 
another complete crossing is made. This is repeated until a standard area has 





heen counted, 

The area observed on one trip across a slide depends on the width of the low- 
power field afforded by the optical combination which is being used. The width 
of the field may be determined by reading the vernier setting of the stage, then 
shifting a given particle on the slide all the way from one side of the field to the 
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other and reading again. The shift will amount to 1 millimeter, more or less. 
A number of trials should be made and the results should be averaged. If the 
field width happens to be exactly 1 millimeter, then each trip across the slide 
will cover 25 square millimeters. Four trips will cover 1 square centimeter. If 
the cover glass technic is used, the count is made across the width of the cover 
elass (22 millimeters). If the optical field width is exactly one millimeter, each 
trip across the cover glass will cover 22 square millimeters, and five such counts 
will cover 110 square millimeters or 1.1 square centimeter. From this figure, the 
count for the standard unit of 1 square centimeter may be readily calculated. 
Or the whole area (4.84 square centimeters) under the cover may be counted by 
systematic sweeping of the cover glass area. 

When there are only small amounts of pollen in the air, the accuracy of 
the results may be increased by counting an area of several square centimeters, 
and reducing the total to the average per square centimeter. 





FEBRUARY 


Fig. 103.—Spring pollen incidence, Richmond, 1932. 


The unit slide area to be used for purposes of statement, as adopted by the 
National Pollen Survey Committee of the American Academy of Allergy, is 1 
square centimeter. However, the committee has approved of volumetric inter- 
polation for ragweed, using the 3.6 factor. In releasing ragweed figures to the 
public through newspapers, radio, and similar channels, the cubic yard unit is 
recommended, One may go farther and make complete volumetric interpolation 
of figures for all pollen species, but in scientific reports the 1 square cart ter 
basic unit should always be clearly stated, ae ae 


CHAPTER XLIII 


POLLEN SURVEYS IN THE UNITED STATES AND 
ADJACENT AREAS 


By Oren C. DuRHAM 
Apport LAsoratrories, NortH Cuicaco, Inn. 


The need and value of pollen surveys carried out by experienced botanists 
with some appreciation of the allergy problems involved have been apparent ever 
since Scheppegrell began stressing the importance of the field aspects of in- 
halant allergy. From 1916 until the early 20’s most of the effort along this line 
was devoted to field observations of wind-pollinated plants. However, during this 
time Scheppegrell was experimenting with pollen counting as a check on field 
studies. His ragweed figures for six seasons in New Orleans as published in 1923 
served to initiate similar work in other parts of the country. The first coordi- 
nated atmospheric studies to be attempted were those carried out by the author 
(O.C.D.) with the cooperation of twenty-two physicians, in as many different 
cities, during the ragweed season of 1928. This was followed by my nationwide 
study in which the local weather observers of the United States Weather Bureau 
cooperated in securing air samples. This survey was continued from 1929 until 
1944 and included, first and last, about 100 cities and communities. Meanwhile 
the advantages of combining field and atmospherie studies had been widely recog- 
nized so that in many places interested allergists have carried on their own com- 
prehensive survey work continuously over a period of more than two decades. 

In this chapter an effort has been made to list the sources of all existing 
data on field and atmospheric studies of hay fever plants and pollens in the 
United States, its possessions and the adjoining countries. I have also included 
clinical evaluations of the more common pollens. Reference to the published 
articles of most of the workers referred to in the tabulation and discussions will 
be found in the bibliography at the end of the book. In cases where no reference 
is given, it may be assumed that these data have not been published but that they 
are available either from the person named or from the files of the author 
(O.C.D.). The dates of particular studies are in many instances the actual year 
in which the work was done, in others the year of publication—usually the year 
after the survey. : 

The calendars of pollination for each state are necessarily approximate. 
The termination of the grass season, for example, is often indefinite. In several 
places grass pollen has been encountered in appreciable amounts through t he 
late summer and fall and it is not known whether such a finding was typical 
or not. 

Particular attention is called to the ragweed index where a special effort 
has been made to weigh every scrap of existing ragweed data for more than 300 
localities. It should be remembered that in some places where ragweed incidence 
is low, sagebrush pollen is plentiful. Such places cannot be given unqualified 
endorsement as fall hay fever refuges, although they usually prove satisfactory, 
In some places the index is based on a single season's testing. Old Forge, New 
York, is an example of this, Judged by experience in other points in the area, 
this figure is lower than it would he if tests had been continued for several 


Seasons. 
465 
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Alabama 
Field Studies: 
Montgomery, 1931, Clarence K. Weil, M.D. . Th eatee 
Observations at Hamilton, Birmingham, Montgomery, Dothan and roadsides between 
these points, by author (O.C.D.) 


Atmospheric Records: 
Birmingham, Marion T. Davidson, M.D, 
P : VP ye . a. 
Mobile, summer and fall, 1931-1983, by author (O.C.D.) 
Tree season, January to May. 
Grass season, April to September. 
Ragweed season, September and October. 


Dr. Weil’s study, centered at Montgomery, includes a discussion of the 
statewide problem. His calendar of pollination and his clinical evaluations of the 
different pollens of the state are the only such locally prepared data available. 
He regards the ragweeds as of prime importance and says that ragweed pollen 
‘ig responsible for over one-half of the hay fever seen in this section and for 
almost all of the fall eases.’? He gives the onset of active ragweed pollination 
as September with only small amounts of pollen before this date. My record 
for Mobile covering the ragweed seasons of 1931, 1932, and 1933 shows small 
amounts of ragweed pollen in the air as early as August 10 with no appreciable 
increase in amount until the first week of September. No average climax date 
could be established but the season seems to be definitely ended by the twentieth 
of October. Dr. Davidson’s ragweed figures for Birmingham have not been 
published, but he has furnished sufficient data on which to base a tentative index 
figure. My observations show that most of the ragweed pollen comes from 
short ragweed rather than giant ragweed. From Birmingham southward the 
latter is a rare plant except in the larger cities. No doubt there is a considerable 
amount of giant ragweed growing in the Tennessee River Valley in the north 
end of the state. I found a small but insignificant amount of rough marsh elder 
(Iva ciliata) a few miles southeast of Montgomery, More than likely rough 
marsh elder is common along the Gulf. No other species of ragweed than the 
above named are abundant enough to be of any clinical importance in Alabama. 

Dr. Weil lists annual bluegrass, rye grass, Bermuda grass, and Johnson 
grass, but does not specify which of these he regards as most important—doubt- 
less Bermuda. The grass season as a whole lasts from Mareh until September 
in Montgomery, and until late October or possibly longer in Mobile. No atmos- 
pheric records are available before August. Durine the August to October 
period at Mobile, grass pollen incidence is about one-tenth that of ragweed, 

Alabama has a long list of native wind-pollinated trees, but Dr. Weil dis- 
cusses only six of them. ‘‘Elm pollinates from the middle of February until 
the end of March. The pollen of this species is particularly toxie and causes 
intense symptoms in a sensitive individual.’’ Quite likely elm pollination begins 
as early as mid-January when the season is favorable. Records for Atlanta, 
Georgia (1944), which has approximately the same latitude as Birmingham, 
showed heavy elm incidence (500 to 600 granules per eubie yard of air) between 
January 10 and 20, ‘‘Hackberry is used as a shade tree even more than elm. 
Patients are rarely very sensitive in their reactions to this pollen. The pollen 
of oak is produced in tremendous quantities, and the ground is often eovered 
with the catkins of male flowers. . Pollination lasts through the month of Mareh 
and occasionally into the first part of April.’ These are probably average dates 
for Montgomery, Alabama, but in northern Alabama the season certainly lasts 
throughout April and even into May. Dr. Weil finds that patients reacting to 
pecan pollen also react to that of other hickories and the walnuts. ‘‘ Also. im- 
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munization against one will protect against all three. I have seen four cases 
of pecan hay fever and am convinced that there are hundreds of such eases in 
the state of Alabama.’’ Cottonwood pollen is’ also mentioned as a cause of hay 
fever with a season of pollination ‘‘from March 15 to April 15.”’ 


Alaska 


Atmospheric Records: 


Fairbanks, Juneau, and Nome; July, August, and September, 1939, by author (O.C.D.) 


No field studies have been reported from any part of Alaska. Complete 
pollen counts in the three Alaskan cities for one season showed an entire absence 
of ragweed pollen. If the record for these three cities is typical the possibility 
of inhalant allergy from pollens and spores in Alaska is remote or confined at 
most to-a few days of light exposure during the grass season in late June and 
early July in southern and central Alask: 


Arizona 
Field Studies: 
Statewide survey, 1922, S. H. Watson, M.D. and C. 8. Kibler, M.D. 
Central Arizona, 1934, E. A. Gatterdam, M.D. 
Phoenix, 1926-1939, E. W. Phillips, M.D. 
Phoenix, 1947, C. W. Vivian, M.D. 
Williams, Flagstaff, Seligman, Kingman, Winslow, Holbrook, 1931-1934, R. W. Lamson, 
M.D. and Alva Watry. 
Yuma, 1936, George F. Harsh, M.D. 
Observations in Kiabab National Forest, Yuma, Phoenix, Tueson, Douglas and points 
between, also Flagstaff, Winslow, Holbrook, Alantown and points between, by author 
(O.C.D.) 


Combined Field and Atmospheric Studies: 


Phoenix, 1944, Howell S. Randolph, M.D., and Margaret McNeil. 
Grand Gattyon National Park, summer and fall, 1946, 1947, by author (O.C.D.)* 


Atmospheric Records: 
Phoenix, 1929, 1933, by author (O.C.D.) 


For the state as a whole Drs. Watson and Kibler believe that the chenopods 
and amaranths should be regarded as the most important offenders, Palmer's 
amaranth being particularly abundant in the cultivated areas and the saltbushes 
in the desert. Commenting on the situation in the Salt River Valley, of which 
Phoenix is the central point, Dr. Phillips says: ‘‘In this valley the cottonwood, 
ash, and olive trees cause mild symptoms in February, March, and April, respee- 
tively. Bermuda grass blooms from April 1 to late November, causing intense 
symptoms. There is no true ragweed in the valley, but members of an allied 
venus, Franseria, cause two ragweed seasons: the first, in March and April, 
from the desert franserias; the second, in September and October, from the false 
ragweed, Various species of Chenopodiales, including careless weed and Russian 
thistle, cause weed hay fever in summer; careless weed blooms in protected 
places most of the year. Visitors who are sensitized to the eastern ragweeds 
are not affected by the franserias unless they are group sensitized. Newcomers 
who had grass hay fever in the East do not react to the pollen of Bermuda grass 
until after several years of exposure. Visitors sensitive to pigweed or Russian 
thistle are not annoyed by pollen of the local species in winter, but they are 
liable to have symptoms in their first summer. All such group reactors are 
promptly relieved by intradermal treatment with extracts of the appropriate 
local pollens. 


*With the cooperation of National Park Service and Utah Parks Company. 
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Dr. Randolph’s comments and statistical table follow: ‘* Although ae 
ing in small numbers throughout the entire season, careless weed ea a 
palmeri) is essentially a late summer and fall weed, and is the most pia 
pollen producer from August to November. Russian thistle (Salsola pest : : 
and slender false ragweed are of less importance, k rom observation of ue 
Russian thistle plant it seems to have been spreading during the past ten years. 
The slender false ragweed is not numerous, but has to be considered a cause of 
symptoms in October. The common ragweed, so important m the Midwest, is 
not found here.”’ 


AT Vn ATG 
TABLE XXXIV. COMPARATIVE TABLE OF POLLEN GRAINS 

















DESERT CITY: 
POLLEN $ NUMBER. | PERCENT NUMBER | PER CENT 
Bermuda S07 8.86 3996 ae.28 
Johnson (ie 8.47 961 5.84 
Cottonwood 1055 Tales 2588 15-72 
Ash 820 9.00 2674 16,25 
Careless Weed (Palmer’s amaranth) 3447 37.83 1575 el 
Sl. False Ragweed 336 3.69 320 ee 
Rabbit Bush (False Ragweed ) 445 4.88 464 2.52 
Olive 206 2.20 405 2.46 
Pine ib Fe 1.24 121 0.78 
Walnut 25 0.27 24 0.14 
Miscellaneous 244 2.67 2038 12.38 
Unidentified S41 9.23 1293 fa5o 
Total Number 9111 99.98 16459 99.98 





“Table XXXIV represents a comparison between the pollen incidence in the 
city and that one mile from the edge of irrigation. Particularly interesting is 
the low incidence of spring pollinating pollen on the desert as compared to the 
city, and the relatively lower total pollen count. A notable exception, however, 
is the rabbit bush and the fall pollinating careless weed. Probable explanation 
of the high careless weed count on the desert is the fact that a large part of this 
pollen is produced in the citrus groves during the fall season when weeds are 
allowed to grow as a cover crop. These groves are located along the edge of the 
Valley in a belt about two miles wide, adjacent to the desert.’’ 

Another locally important souree of chenopod pollen in the Salt River 
Valley is sugar beet. The culture of sugar beets for seed in this area began 
about 1937. Pollen production is enormous in April and May. Allergies who 
are sensitive to Palmer’s amaranth and Russian thistle are also sensitive to 
sugar beet pollen. In the cultivated areas of northern Arizona, Russian thistle 
is present and occasionally abundant. 

Ragweeds, including false ragweeds, of no less than a dozen species are 
scattered sparingly throughout the state. Three shrubby false ragweeds, Fran- 
serua dumosa, F'. ambrosioides and F. deltoidea, found in the Salt River Valley 
and southern part of the state shed pollen only in the spring. <All others are 
fall pollinators. The principal source of fall ragweed pollen in the southern 
part of the state is slender false ragweed (Franseria ten uifolia). In the north 
part there is some western raeweed and a fair sprinkling of false raeweed 
(Franseria acanthicarpa). Wamson and Watry do not mention this species in 
their study of cities along the Santa Fe Railroad but 1 found it a common 
roadside weed between Winslow and Lolbrook. Sagebrush is more abundant 
in the northern part of the state than ragweed, Some desert areas, for example, 
the Prismatic Plains, support vast acreages of almost pure sagebrush. Junipers 
(Juniperus utahensis and Juniperus monosperma) 


are common at higher alti- 
tudes in the northern part of the state. 
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Harsh lists the following as locally important pollens at Yuma: Bermuda 
grass, quailbrush (A triples lentiformis), pecan and Palmer’s amaranth. 

Slides exposed at the South Rim at Grand Canyon showed traces of pollen 
of sagebrush, ragweed, chenopod and grass, Their relative Importance can be 
judged by the following figures showing the highest catch of each of these 
pollens on any one day during the season of 1947: sagebrush, 4 pollens per 
cubie yard of air, ragweed 4, chenopod 1, grass 2. Thus, even with the presence 
of some sagebrush, the South Rim of Grand Canyon may be regarded as a safe 
refuge from ragweed and related pollens. Field observations on the North Rim 
and in surrounding areas indicate an equally favorable rating. 


Arkansas 

Field Studies: 

Little Rock, Hot Springs, area along Mississippi opposite Memphis and incidental ob- 

servations along the western edge of the state at various times, by author (O.C.D.) 
Atmospheric Records: 

Little Rock, summer and fall, 1947, A. G. Cazort, M.D. 

Little Rock, summer and fall, 1931-1933, by author (O.C.D.) 

West Memphis, see Memphis, Tennessee. 

Tree season, February to April. 

Grass season, May and June. 

Ragweed season, mid-August to mid-October, apex varies from September 6 to Sep 

tember 18. 


Short ragweed and giant ragweed are without question the outstanding 
sources of hay fever pollen throughout the state of Arkansas. Other ragweeds 
found in the state include southern ragweed (Ambrosia bidentata), rough marsh 
elder (Iva ciliata) and narrow-leaved marsh elder (Iva angustifolia). Southern 
ragweed is abundant in some cultivated areas at least in the north and eastern 
parts of the state and rough marsh elder in the lowlands along the Mississippi. 
The narrow-leaved species is reported as common in Sebastian County. The 
pollen of these three ragweed species cannot be readily distinguished from that 
of giant or short ragweed in atmospheric tests. No other fall pollen is abundant 
enough or active enough to cause allergic difficulty, except perhaps the fall 
pollinating serub elm (U/mus crassifolia) found in the southern part of the state. 

Arkansas grasses include both northern and southern types—bluegrass, 
timothy, orchard grass, Bermuda grass and Johnson grass. Bermuda and 
Johnson grass are known to shed pollen all through the summer and early fall, 
but certainly the amount of any sort of grass pollen in the air as proved by 
atmospheric tests is extremely small during the ragweed season. 

Many varieties of spring pollinating trees doubtless shed as great amounts 
of pollen as are encountered in surrounding states. The nearest point where 
field checks of trees have been made is Memphis. See summarized tree data in 





the discussion tor Tennessee. 


California 
Field Studies: 
Statewide survey, 1922, H. M. Hall. 
Northwestern California, 1935, A. H. Rowe, M.D., and J. W. Howe. 
Southern California, 1926, George Piness, M.D., Hyman Miller, M.D., and H. EB. 
MeMinn., 
Southern California, 1946, Willard 8. Small, M.D., and Grace M. Small. 
San Joaquin County, 1932, A. H. Rowe, M.D. 
Needles, 1944, Alva Watry and R, W. Lamson, M.D. 
San Francisco, 1929, A. H. Rowe, M.D. 
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Barstow and Santa Ana, 1944, R. W. Lamson, M.D., H. McMichael and M. Stickler. 

Observations in Alameda County, Bakersfield, Dorris, Dublin, Fresno, Lindsay, Los 
Angeles, Merced, Modesto, Mojave Desert, Napa Valley, Redlands, Riverside, 
Sacramento Valley (Upper), San 3ernardino, San Diego, San EF rancisco, San 
Joaquin County, Shasta and Tule Lake—23 of 58 counties, by author (0.@.D.). 


Combined Field and Atmospheric Studies: 


Imperial County, 1936, George F. Harsh, M.D. 

San Diego County, 1945, George F, Harsh, M.D. 

East shore of San Francisco Bay, 1927, A. H. Rowe, M.D. 

Lassen Voleanic National Park, 1947, by author (O.C.D.)* 

Yosemite National Park, 1946, 1947, by author (O.C.D.).t 

Sequoia-King’s Canyon National Parks, 1946, 1947, by author (O.C.D.).* 
Atmospheric Records: 

Areata, 1938, W. C. Deamer, M.D., H. L. Jenkins and D. 8. Lazarus. 

San Francisco, 1935, W. C. Deamer, M.D., and H. E, MeMinn. 

Los Angeles, summer and fall, 1929, 1933, 1936, by author (O.C.D.). 

Los Angeles, summer and fall, 1946, A. M. Targow, M.D. 

Sacramento, summer and fall, 1933, by author (O.C.D.). 

San Diego, 1936, C. L. Stealy and H. MeMichael. 

Pasadena, 1947, Willard 8S, Small, M.D. 


In no state are weather, climate, topography and soil conditions so varied 
and their effect on pollen production and distribution so marked as in California. 
Consequently very few general statements can be made about hay fever flora or 
pollen incidence in this state. It is strongly urged that the reader consult the 
original publications mentioned above, particularly the later ones. 

More than 30 species of ragweed (Ambrosiaceae), mostly false ragweeds 
(Franseria spp.), are listed by Rydberg as growing within the borders of the 
state, but at no time or place has a reported atmospheric record of ragweed 
pollen for one day exceeded 20 granules of pollen per cubie yard of air (see 
indices, page 524). Annual totals have not exceeded 1 or 2 per cent of the 
average annual totals for ragweed pollen in the central Mississippi Basin, except 
at Areata, a town of 2,000 people, in the northwest corner of the state, and at 
Alpine, a village of 200, some 50 miles from the coast in San Diego County. This 
does not mean that every other part of California offers perfect refuge from 
ragweed and from antigenically related air-borne pollens. Loeal exposure is 
possible in cultivated fields and orchards, particularly in irrigated areas. It is 
also possible for ragweed sufferers to be affected by the pollen of any species of 
sagebrush (Artemisia). On the hills and low mountains near the coast in south- 
ern California, sagebrush pollen is sometimes encountered in quantities equal to 
or exceeding that of ragweed. The rabbit bushes (Chrysothamnus spp.), al- 
though basically insect-pollinated shrubs, are very abundant in many parts of 
the state and in some very dry windy areas are the source of small but ap- 
preciable amounts of air-borne pollen that contains an allergenic substance of 
similar quality and potency to that of ragweed. 

Ragweed sufferers moving from the middle and eastern states to the popu- 
lous areas of California are advised by California allergists that they will likely 
be free of ragweed hay fever symptoms for several vears, but sooner or later 
develop sensitivity to other more abundant loeal pollens. Inland along the south- 
ern border of the state ragweed pollen may appear in the air as early as March 
from any or all of the three shrubby false ragweeds, Franseria dumosa, F. del- 
tordea and F. ambrosioides. At San Diego the beach bur (Franseria bipinnati- 
fida) also sheds pollen in the spring as well as throughout the summer and fall. 


hae the cooperation of National Park Service. 
{With the cooperation of National Park Service and Yosemite Park & Curry Company. 
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Of the autumn blooming ragweeds, western ragweed (Ambrosia psilo- 
stachya) is certainly the most abundant and widely distributed species through- 
out the state. It is probably the chief source of ragweed pollen in the northern 
third of the state. Harsh regards it as the principal source in San Diego County. 

False ragweed (Franseria acanthicarpa) is listed by Piness as the most im- 
portant ragweed in Los Angeles. It is fairly common in fields and on roadsides 
from Madeira County southward to the Tehachapi Mountains. Small reeards 
western ragweed and false ragweed as of equal importance in the irrigated 
orchards throughout southern California. 

Harsh says of Franseria dumosa, ‘‘The chief cause of ragweed pollinosis in 
Imperial County.’’? However, Small stresses burrow bush (J/ymenoclea salsola), 
a spring blooming ragweed, for this same area. 

The National Park areas in the High Sierras and the Cascades—Lassen, 
Yosemite, and Sequoia-King’s Canyon—offer almost perfect protection from rag- 
weed ahd related pollen as has been proved by my own inspection of the flora 
of the parks and the surrounding areas, as well as the results of air sampling 
and counting through one season in each of the three parks (see indices, page 
524). Ragweeds are entirely absent and sagebrush (Artemisia) of any sort is 
absent or relatively nonproductive in the National Parks of California, except 
perhaps in Yosemite. The stray grains of ragweed pollen caught on test slides 
in these parks certainly originates some distance from their boundaries. 

The most important members of the sagebrush family (Artemisia) are moun- 
tain sagebrush (Artemisia tridentata), California mugwort (A. heterophylla) 
and coastal sage (A. californica). Mountain sagebrush is typical of the basin 
area of the extreme northeast corner of the state and of the interior deserts and 
bordering mountains of the south (Imperial County and central part of River- 
side County). California mugwort is found throughout the state in lowlands 
and hills. Piness considers mugwort to be much more important than any other 
species in southern California except in Imperial County. He says, ‘“Mugwort 
is perhaps the most frequent cause of the fall type of hay fever. It is very com- 
mon in low ground and hills of the entire central and western parts of the 
region (southern California). It pollinates profusely from July to the middle 
of September, often continuing until late October in some places.’? Coastal sage 
is typical and frequently the dominant plant species on the low coastal mountain 
ranges from San Francisco southward. All of these sages pollinate in late sum- 
mer and fall. In 1933 Deamer and McMinn found coastal sage pollen to be more 
than five times as abundant in the air in San Francisco as the pollen of the 
ragweeds. ‘ 

Regarding the pollination of coastal sage, Small says: ‘On the hills sur- 
rounding the interior valleys and on the foothills of the inland ranges its habits 
of pollination are variable... . It begins to form buds in late September. After 
the first good autumn rain these grow, and almost exactly 18 days after the rain 
these buds burst into bloom, the pollen being all dissipated in about a week. 
Some vears when there are light rains in the fall some bushes, apparently those 
receiving enough moisture, will bloom while others will await heavier rains. In 
1939 the majority of these plants pollinated two weeks in the middle ot January 
after a dry fall and heavy rains the first of January.”’ 

In San Diego County the pollen of coastal sagebrush has heen found to 
reach atmospherie concentrations of 78 pollen grains per cubic yard of air. 1 his 
is higher than any other recorded California figure for sage pollen—consider- 
ably higher than figures for ragweed. It ranks with results of air tests Tor sage 
brush pollen in Wyoming and Idaho. 
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If the variety of California ragweeds is impressive the variety of chenopod- 
amaranths (Chenopodiales) is overwhelming. There are nearly three times as 
many. Nevertheless, in the three most populous communities of the state, San 
Francisco, Los Angeles and San Diego, the group as a whole has been proved 
by atmospheric tests and clinieal experience to be less important than the rag- 
weeds and sages and far less important than the grasses, This 1s also true at 
Areata but not in Imperial County where the chenopod-amaranths are more im- 
portant than any other weed group. The outstanding offenders in the chenopod- 
amaranth group are the saltbushes (Atripler spp.), Russian thistle (Salsola 
pestifer) and Palmer’s amaranth (Amaranthus palmer), also known as careless 
weed. The latter, which seems to be the only really important amaranth in 
California, is confined for the most part to the irrigated areas of Imperial 
County, where it sheds pollen from April to November. Outside of the Imperial 
Valley I have seen only one heavy local infestation—a small, badly contaminated 
cotton field near Bakersfield. 

The saltbushes include numerous species of annual, perennial, and shrubby 
plants. The annual species, which include annual saltbush (Atriplex wrightv), 
spearseale (A, patula or hastata), bractseale (A. bracteosa), redscale (A. rosea), 
and silverseale (A. argentea), reach their highest development in salt marshes 
alone the coast and in the cultivated alkaline soils of the interior valleys where 
Russian thistle also flourishes. The pollinating season for these saltbushes and 
Russian thistle is, roughly, June to September. The shrubby saltbushes, of 
which shadseale (Atriplex canescens), lenscale (A. lentiformis) and allscale (A. 
polycarpa@) are probably the most important, are plants of the desert and moun- 
tain slopes. 

Chenopod pollen is extremely rare in the air at Lassen Voleanie National 
Park and at Yosemite National Park. In Sequoia National Park the amount is 
somewhat more than in the other two parks but still far less than in the San 
Francisco Bay area where Rowe regards it as of questionable importance. 

Aside from the composites (ineluding the ragweeds and sages) and the 
chenopod-amaranths, the only California wind-pollinated weeds that need be 
mentioned are English plantain and the docks (Rumex spp.). English plantain 
is known to be a hay fever factor only in the San Francisco Bay region and 
from there northward along the coast. The aerial incidence of plantain pollen 
in these areas is considerably greater than in any point east of the Cascades and 
Sierras where air tests have been made. Northern California figures compare 
favorably with those of western Washington and western Oregon. In Rowe’s 
survey of the San Francisco Bay region the pollens of plantain and dock (not 
distinguished in counting) equalled in amount that of all other weeds. Pollina- 
tion occurred mostly in April, May, and June. At Areata on the north coast 
Deamer found more Enelish plantain pollen than any other kind except grass. 
Pollination was heaviest through June, July, and August with small amounts 
from May to November. 

The evaluation of grass pollens has been a more difficult task in California 
than in the central and eastern states where the bulk of the air-borne e@rass 
pollen comes from a small list of hay and meadow grasses: bluegrass. timothy. 
orchard grass, redtop. While these grasses are also planted in the cooler parts 
of California their acreage is restricted and the season of bloom variable. They 
are only locally important in California. Even the wild erasses and “weed. 
pest" grasses vary greatly in distribution and season. All local authorities 
agree that Bermuda erass is the outstanding grass offender in the populous 
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districts of southern California. It is also found in all lower elevations in the 
central valleys and the whole coastal area. However, it is not considered the 
dominant grass in the Bay region or along the north coast. Here the rye 
grasses are more important. 

In southern California Bermuda grass will pollinate during any month of 
the year when there is enough rainfall to encourage growth or where irrigation 
is continuous. Incidence is heaviest in Imperial Valley in the months of April, 
May, and June. In San Diego there is some grass pollen in the air practically 
every day in the year with minimum quantities in December, January, and 
Kebruary, In San Francisco and the Bay region heaviest incidence occurs 
usually in April, May, and June. Sometimes the season lasts through August. 
Here, also, some grass pollen can be found in the air every month of the year. 
At Areata grass pollen incidence is heavy from late April to late October. In 
1936 the highest ineidence occurred in June. Some pollen was found during 
every month except January. 

The amount of grass pollen found in the air in southern California and the 
San Francisco area during the whole season compares very favorably with the 
amount found during the six-week grass period in the central states. The totals 
for Areata on the north coast are much higher than any central states figures 
so far published, comparing favorably with the heavy incidence found in western 
Washineton. 

In Hall’s list of 175 wind-pollinated plants of California only about 20 
trees are ineluded. Of these the only one rated as of general importanee in 
allergy is California black walnut (Juglans californica). The forested regions 
of the state support heavy growths of the conifers whose pollen is almost entirely 
nontoxic. The one important exception is incense cedar found at elevations 
between 3000 feet and 5500 feet in the Sierra Range. The pollen of this tree is 
shed in midwinter, The pollen of Monterey cypress (Cupressus macrocar pda) 
is said to be mildly active. In the coast ranges several species of oak shed mod- 
erate amounts of pollen during the late spring. In irrigated desert areas cotton- 
wood pollen is sometimes very annoying. The California black walnut men- 
tioned above, according to Hall, is ‘‘mueh grown as a shade and ornamental 
tree in the Sacramento, Napa and Russian River V alleys; here the most frequent 
cause of spring hay fever; less common in the San Joaquin V alley and the south 
coast ranges ; occurs native especially at Walnut Creek and in the coastal canyons 
of southern California from the Santa Ana Mountains north: common in the 
hills back of Los Angeles and Santa Monica, often near suburban homes.’’ 
Season of pollination, April and May. Other trees of local importance are 
noted in Table XXXV. 


Colorado 
Field Studies: 


Statewide, 1930, Robt. F. E. Stier, M.D., Guy Hollister, and Thomas A. Bonser. 
Central Colorado, 1926, J. J. Waring, M.D. 

Mesa Verde National Park, 1947, by author (O.C.D.) 

Pikes Peak region (Colorado Springs), 1934, W. C. Service, M.D, 

Denver, 1928, L. A. Conway, M.D. 

Denver, 1932, T. D, Cunningham, M.D., and A. M. Wolfe. 

Denver, 1938, R. P. Johnson, M.D. 

Colorado Springs, 1923, Wm, V. Mullin, M.D, 

Greeley and vicinity, 1934, A. M. Poole, Ph.D. 

Pueblo, 1924, J. G. Wolf, M.D. 


*With the cooperation of National Park Service, 
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Observations in eastern, central and southern Colorado, including the following cities 
and towns in 27 counties: Alamosa, Colorado Springs, Cortez, Durango, Fort Collins, 
Fort Morgan, Greeley, Julesburg, Laird, Lamar, Limon, Longmont, Loveland, Pueblo, 
Sterling, and Walsenburg, 1925-1947, by author (O.C.D.) 


Combined Field and Atmospheric Studies: 
Rocky Mountain National Park, 1944, 1947, by author (O.C.D.) * 


Denver (city and county), 1925, J. J. Waring, M.D. 
Denver, summer and fall, 1929-1934, 1937, by author (O.C.D.) 


Atmospheric Records: 


Eastern Colorado, see Goodland, Kansas. 

Colorado Springs, August-September, 1947, W. C. Service, M.D. 
Pikes Peak, summer and fall, 1934, by author (O.C.1D.) 

Tree season, March and April. 

Grass, season, June to mid-July. 

Chenopod season, July to mid-September, 

Ragweed season, August and September. 

Sage season, August and September. 


Twenty-five years ago excellent field studies of hay fever plants were being 
carried out in Colorado, Dr. Mullin’s report for Colorado Springs being one of 
the very first local studies to appear in the periodical medieal literature. It 
was followed shortly by reports on Denver and central Colorado by Dr. Waring. 
Many later field surveys have been made, mostly within the central populous 
area of the state, but, unfortunately, there are little or no data for the north- 
western quarter of Colorado. No atmospherie studies have been carried on 
outside of Denver, Colorado Springs, and Rocky Mountain National Park. 

The accuracy and thoroughness of the field studies by Miss Maxey Pope in 
the Waring. surveys have seldom been equalled anywhere, No atmospheric tests 
were made outside of Denver but other effective methods were used in evaluating 
the local importance of wind-pollinated plants and in checking their. seasonal 
performance in 40 cities and towns. 

The ragweeds are very important in Colorado. In the dry farming and 
erazing area of the eastern third of the state the common ragweeds of the Mis: 
sissippi Valley are not plentiful, being replaced by burweed marsh elder (/va 
ranthifolia) and by seattered patches of western ragweed (Ambrosia psilo- 
stachya) and oceasional pure stands of false ragweed (Franseria acanthicarpa). 
For the state as a whole burweed marsh elder is the most conspicuous member of 
the family. It is present in most towns and in practically all neglected irrigated 
land. In the eastern part of the state it furnishes almost 100 per cent of air- 
borne ragweed pollen. (See comments on this plant in Kansas discussion.) In 
Denver the proportion is only one-third (veeords for 1933 and 1934). The 
other two-thirds probably come mostly from short ragweed and giant ragweed 
with smaller quantities from western ragweed and false ragweed. In the moun- 
tainous parts of the state up to 7,000 feet altitude, ragweeds, particularly bur: 
weed marsh elder, are likely to be found in diminishing amounts in all cultivated 
land and often by roadsides, but are absent from meadows and wooded areas. 
Above 7,000 feet ragweeds of any kind are scarce or much stunted, or both. 
The season of highest aerial incidence of ragweed pollen occurs in August and 
early September. Western ragweed may reach anthesis as early as July but 
the output of its pollen is small. Termination of the Colorado ragweed season 
for the central and western parts of the state is at least ten days earlier than 
in the central and northern Mississippi Valley. 
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Colorado doubtless has many ragweed-free, or practically free, areas, bat 
certainly Colorado Springs is not one of them, popular tradition to the contrary 
notwithstanding (see index, page 524). Estes Park and Grand Lake are the 
only places that have so far been certified in this respect. Even in these ee. 
other points in the mountains where ragweed is absent the ragweed oe 
person is exposed to appreciable amounts of sagebrush pollen. This pollen 2 
not irritating to some ragweed sufferers. The reports from ragweed sensitive 
visitors to the Rocky Mountain National Park are nearly always favorable. | 

True sagebrush (Artemisia tridentata) is confined to the Rocky Mountain 
section of the state. Pasture sage (A. frigida) is scattered throughout the foot- 
hills and mountain valleys and sand sagebrush (A. filifolia), or silvery worm- 
wood, grows locally in virgin soil on the eastern prairie areas, being pa rticularly 
luxuriant in the southeast corner of the state. The season of pollination of all 
members of the sagebrush family is mostly in August and September. 


Throughout the state, in cities, towns, fields, and wastelands, the chenopods 
(Chenopodiaceae) are usually more abundant, more conspicuous and often more 
productive than all of the ragweeds. Two plants are outstanding— Russian 
thistle (Salsola pestifer) and burning bush (Kochia scoparia), often referred to 
as Kochia. The latter seems to be increasing and tending to supplant the former. 
Russian thistle pollen is highly toxie, probably more so than ragweed pollen, 
certainly more so than that of Kochia. The season of pollination of the cheno- 
pods occurs mostly in July and August with a small amount of pollen still flying 
in early September. In the wheat belt along the Kansas border almost all of 
the local hay fever sufferers are clinically sensitive to the chenopods and not to 
the ragweeds even though they encounter large amounts of burweed marsh elder 
pollen. Proof of specific chenopod sensitiveness in these eases is found in the 
lack of skin reactions to any kind of ragweed pollen and in freedom from symp- 
toms outside the Russian thistle area even when exposed to excessive amounts 
of ragweed pollen, as in Missouri and Illinois. The salthushes (Atriplex spp.) 
are found in central and southern Colorado but their productivity is lower than 
the annual chenopods just discussed. 


Palmer’s amaranth (Amaranthus palmeri), a very important cause of hay 
fever in the Southwest, is present in a few places in Colorado but probably 
nowhere abundant enough to be considered as a clinical factor. 

The following comparisons are drawn from Service’s 1947 pollen survey : 
maximum figure for any one day (pollen erains per cubie yard of air), ragweed 
122, sagebrush 48, Russian thistle 21. Accumulated seasonal total, ragweed 
1,324, sagebrush 778, Russian thistle 275. 

Grass pollens are not nearly as important in Colorado as in the Mississippi 
Valley and the eastern states. Wild grasses used for hay and grazing, such as 
the wheat grasses (Agropyron spp.) and erama grasses (Bouteloua spp.), are 
not heavy producers. In cities and in mountain valleys, particularly of western 
Colorado, there is some exposure to the pollen of bluegrass and timothy, Most 
of the air-borne grass pollen is encountered in June and July. 


Tree pollens as a whole are decidedly unimportant. Cottonwoods (Populus 
spp.) are widely distributed in towns, along water courses and in valleys. The 
pollen causes occasional cases of very severe allergy. American elm (Ulmus 
americana) and Chinese elm of several] hortieultur 


al species are planted in many 
of the towns and cities. 


These, with wild species of Juniper (Juniperus spp.), 
should be taken into account in testing for hay fever 


Symptoms occurring in 
early spring. 
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Connecticut 
Field Studies: 

Statewide, 1936, Jay N. Fishbein, M.D. 
Atmospheric Records: 

Bridgeport, summer and fall, 1938, Harry Resnik, M.D. 

New Haven, summer and fall, 1946, 1947, B. P. Freedman, M.D. 

Waterbury, summer and fall, 1944-1947, S. W. Jennes, M.D. 

Sherman, summer and fall, 1937, by author (O.C.D.) 

Observations at Hartford, New Haven, and Bridgeport—6 of 8 counties, by author 

COC. D,) 

Tree season, March to May. 

Grass season, May to July. 

Ragweed season, August and September. 

There have been no recent field studies reported for Connecticut. Probably 
because of the small size of the state and its proximity to the several thorough 
surveys in the New York metropolitan area and Providence, Rhode Island, it 
has been thought unnecessary to give special attention to the flora of this state. 
Raegweeds, short and giant, and the common grasses of the New England and 
central Atlantic seaboard, constitute the chief hay fever offenders. For evalua- 
tion of the tree pollens, also that of plantain, see discussions for Rhode Island 
and New York. See also ragweed indices for Connecticut cities, page 524. 


Delaware 


No pollen studies of any kind have been reported for Delaware. Casual 
observations by the author (O.C.D.) at Wilmington and New Castle suggest 
that conditions in the populous northern end of the state where the ragweeds 
are the outstanding offenders may be safely inferred from the findings at 
Philadelphia, which see. 


District of Columbia 
Field Studies: 
Washington, 1923, 1925, 1928, 1930, H. 8S. Bernton, M.D. 
Washington, 1927, 1944, Grafton T. Brown, M.D. 
Observations through the years by the author (O.C.D.) 


Atmospheric Records: 

Washington, 1937-1941, Grafton T. Brown, M.D. 

Washington, 1946, 1947, Eloise W. Kailin, M.D. 

Washington, summer and fall, 1929-1944, by author (O.C.D.) 

Tree season, February to May. 

Grass season, May to July. 

Plantain season, June to September. 

Ragweed season, August and September. 

The ragweeds, short and giant, are the source of 90 per cent of the air- 
borne weed pollen of the District of Columbia and surrounding areas. Aceord- 
ing to Dr. Brown ragweed pollen is the cause of ‘practically all’? eases of fall 
hay fever in the vieinity. Dr. Bernton tabulated 100 cases of inhalant allergy 
and found that 70 of thé sufferers were basically sensitive to ragweed, 13 to the 
grasses and plantain and 4 to various tree pollens. Brown separated the plantain 
eases from 100 early summer eases and found that plantain sensitiveness ac- 
counted for 6 of them. 

Dr. Kailin’s 1947 study of air-borne pollen in the District showed an in- 
cidence of paper mulberry pollen many times as great (late April and first half 
of May) as the average recorded by Dr. Brown during the years 1937 to 1941 
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__the lareest, in fact, ever reported in any local study. Brown and Kailin agree 
that the ‘oaks, syeamores and elms are heavy producers of pollen. They also 
agree that appreciable amounts of grass pollen and some plantain pollen may 
he found in the air throughout the late summer and fall. . z 
Brown rates chenopod pollen as ‘‘an extremely rare cause of hay fever 
in the area. The average annual catch of sage or mugwort (Artemisia spp.) 
pollen, according to this same investigator and confirmed by the author (0.C.D.), 
is on the order of 0.2 of 1 per cent of ragweed production. So any sage skin 
reactions on local allergics must be regarded as cross reactions to ragweed rather 
than evidence of specific sage sensitiveness. 


Florida 

Field Studies: 
State as a whole, but particularly Tampa, Jacksonville, Areadia, and Sarasota, 1952, 
1939, F. C. Metzger, M.D. 
State as a whole (spiny amaranth only), 1930, C. J. Heinhberg, M-D. 
Miami Beach (Australian pine only), 1942, Nelson Zivitz, M.D. : 
Observations at Jacksonville, Gainesville, Miami Beach, 1928, and on west coast, east 
coast, Orlando, Kissimmee River, Lake Okeechobee, Everglades (Tamiami Trail), and 
the Florida Keys—29 of 67 counties, 1940, by author (O.C.D.) 


Combined Field and Atmospheric Studies: 


Miami and Coral Gables, 1928-1930, E. S. Nichol, M.D. and O. C, Durham. 
Atmospheric Records: 

Miami, summer and fall, 1929, by author (O.C.D.) 

Jacksonville, summer and fall, 1930, by author (O.C.D.) 

Tampa, 1931-1938, by author (O.C.D.) 

Incomplete records from tests made by F. C. Metzger, M.D., during the fall of 1932 at 

Orlando, Pensacola, Perry, Sarasota and West Palm Beach, slides counted by the author 

(O.C.D.) 

The heavy rainfall throughout Florida and the lack of heavy frosts over 
most of the state account for a varied flora and a pattern of distribution of air- 
borne pollen differing considerably from that of the central, northern and eastern 
states. Hay fever pollens have been found in the air in southern Florida (Coral 

tables) during every month of the year. Tree and shrub pollens are abundant 

in the air in some places during the winter and early spring but grass and rag- 
weed pollen incidence is always comparatively low as far as present records are 
concerned. 

“Ragweeds have been observed in full bloom in considerable acreage in truck 
gardens at Fort Lauderdale in early June, indicating that they had begun to shed 
pollen as early as May 25. Similar observations have been made at Tampa and 
Sarasota. In many places ragweeds remain alive at least until late November. 
However, the season of greatest ragweed suffering and highest atmospheric inei- 
dence of ragweed pollen have occurred during the months of August, September 
and October. In no case have concentrations been known to exceed 30 eranules 
of ragweed pollen per cubie yard of air for any one day. Throughout the state 
there is little if any giant ragweed. Short ragweed is present throughout the 
state in suitable alluvial soil. In Levy County from the Suwanee River to Willis- 
ton I have observed specimens of short ragweed 9 feet high and heavy growths 
of cocklebur 6 feet high. These plants and the short ragweeds observed at 
(rainesville were mostly vegetative, shedding only meager amounts of pollen. 
Short ragweed is abundant along roadsides where the Kissimmee River empties 
into Lake Okeechobee. No ragweeds of any kind were found along the Tamiami 


Trail during a fall inspection tour in 1940, Whether the short ragweed of 
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southern Florida (south half) should be regarded as Ambrosia elatior or Am- 
brosia monophylla is a technical question which is only of academic interest to 
the allergist, since the activity of southern Florida ragweed pollen seems to be 
identical with that of short ragweed growing in other parts of the United States. 
Dog fennel (Lupatorium capillifolium) and the goundsel tree (Baeccharis hali- 
mifohia) are insect-pollinated composites whose pollen may occasionally affect 
ragweed sensitive persons in almost any part of the state. 

Certain communities on the east coast of Florida, particularly Miami Beach 
and Miami, have been advertised in recent years as hay fever refuges. Metzger 
says, ‘‘The east coast section—the nearer the beach the better—should afford 
freedom from symptoms to all sufferers from the pollen of ragweed.’’ Statistical 
evidence on this point is not nearly as complete as it should be.. The claims, 
which are probably true, have been based largely on the results of atmospheric 
sampling done in Miami during the months of August to November, 1929. On 
the 84 slides exposed, I found a total of only 8 granules of ragweed pollen on 
1.8 square centimeter. This is the lowest total obtained anywhere in the United 
States east of the Continental Divide, being much less than the 205 total found 
the next year at Jacksonville. The findings at Miami can be accounted for by 
both botanical and meteorologie facts. Short ragweed does not grow on the 
sandy beaches or in the sterile coral outcrop, of which there are vast acreages in 
southern Florida. The only ragweed growing along the shore is a shrubby form 
of marsh elder, Jva imbricata, specimens of which are rare and practically 
nonproductive. Also and fully as important is the fact that most of the wind 
movement during the summer and fall is from the ocean, so that ragweed 
pollen from the inland gardening and farming areas is not blown to the beach. 
Nevertheless, it would be well worth while if several series of tests could be run 
over a period of years at such places as Miami Beach, Palm Beach, Daytona 
Beach and Jacksonville Beach. 

Spiny amaranth (Amaranthus spinosus) and a southern species of water 
hemp, Acnida cannabina, are locally abundant in some parts of the state. I have 
observed the latter in great abundance (8 foot weeds) in ditches along the high- 
way between Orlando and the east coast. 

Various grasses shed small amounts of pollen throughout the year. Ber- 
muda grass and St. Augustine grass (Stenotaphrum secundatum) are widely 
distributed. Natal grass (T'richolaena rosea) is abundant in the Miami area. 
The oaks and peeans are the chief source of tree pollen during the months of 
February, March and April. The trees are more abundant in the interior and 
northern parts of the state rather than near the coast. In southern Florida an 
imported tree called Australian pine (Casuarina lepidiphloia) is planted in great 
numbers. It sheds a considerable amount of pollen which if active allergenically 
is not very toxic. The pollen of the shrub wax myrtle (Myrica cerifera) 1s a 
potential factor during February and March in most ot Florida. 


Georgia 
Field Studies: 
Observations at Savannah and Columbus, 1928, Decatur and Wayeross, 1940, and 
Moultrie, 1943, by author (O.C.D.). 
Combined Field and Atmospheric Studies: 


Atlanta, 1929, 1943, 1944, O. C. Durham and Hal M. Davison, M.D. 


Atmospheric Kecords : 
Atlanta, summer and fall, 1929-1934, 1937, by author COM IIS) 
St. Simons Island, 1945, O. ©. Durham and RB. W. Harris, M.D. 
Atlanta, summer and fall, 1947, J. L. Jacobs, M.D. 
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Tree season, January to May. 
Grass season, April to October. 
Ragweed season, August to October. 


Although atmospheric tests have been made in only two places in Georgia, 
there is ample evidence that ragweed is abundant in all parts of the state. The 
ragweed situation at St. Simons Island as revealed by atmospheric sampling 
and counting has been a real disappointment to those who had hoped that the 
coast of Georgia would prove to be as free of ragweed as the east coast of Florida, 
In Atlanta traces of ragweed pollen remained in the air until Christmas and in 
St. Simons Island until mid-January. Almost all of the ragweed pollen found 
in the air in these studies came from short ragweed and giant ragweed. Although 
eockleburs grow luxuriantly in many parts of the state and shrubby marsh elder 
(Iva oraria) is found along the Atlantie Coast, neither of them produces enough 
pollen to be of more than minor local importance. There are no other ragweeds 
in the state. About 95 per cent of all fall pollen in Georgia is from ragweed, 
the remainder being furnished by pigweed, lamb’s quarters, and spiny amaranth, 
none of which are regarded as of clinical importance. 

Grass pollen incidence is very low at Atlanta as well as at St. Simons 
Island. In both places the highest incidence occurred not in spring or summer 
but in September and October. Dr. Davison observes that only a small propor- 
tion of hay fever cases throughout the state is specifically sensitive to grass 
pollen. Bermuda grass is abundant throughout the state and is the most active 
of the grass pollens; Johnson grass is probably a poor second. The exact souree 
of the grass pollen appearing in the air in the late fall has not been determined. 

Tree pollens appear in the air in Georgia in considerable amounts as early 
as January, reach a climax in St. Simons Island in March, in Atlanta in April, 
and are mostly gone a month later in each place, respectively. Dr. Davison em- 
phasizes the clinical importance of elm, oak and pecan, the latter beine a fre- 
quent offender in the extensive pecan-growing sections of the southern part of 
the state. Alder pollen is a rare offender. No one has investigated or at 
least reported of the clinical activity of wax myrtle pollen. In the following 
table the more common trees are listed in their order of pollination. The figures 
show comparative seasonal volumetric incidence of the tree pollens as compared 
with ragweed pollen in the two cities studied in 1933 and 1934. 


TABLE XXXVI. POLLEN INCIDENCE IN TWo GEoRGIA LOCALITIES 














—— ST. SIMONS ISLAND | ATLANTA 
Cypress and cedar 1,318 160 
Alder 17 604 
Elm 28 3,450 
Wax myrtle 3,455 169 
Oak 2,146 2,588 
Sweet gum 14 "309 
Sycamore 25 “go 
Hickory 0 245 
Walnut 0 “91 
> Ragweed 4,801 4 591 
Hawaii 


Field Studies: 
[sland group, 1943, GC. T, Young, M.D., and W. R. Cook, M.D. 
Combined Field and Atmospheric Studies: 


Island group, 1939, L. H. Roddis, M.D. 
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The following abstract of Dr. Roddis’ article appeared in the Journal of 
Allergy. No detailed figures for atmospheric studies were included in the ab- 
stract and it is not evident what the ‘‘count at Honolulu was 28”’ refers to. 

“The pollens of Hawaii are discussed. The tropical plants, which are very 
numerous in the islands, are not common causes of hay fever since the pollens 
they produce are sticky, large in size, and have low toxic properties. One tree, 
the cyead palm, produces enormous amounts of pollen, but skin reactions have 
not been obtained with it. This palm is a gvmnosperm, related to the forerunners 
of the conifers (pine). 


‘*Pollen counts were very low because of the insular position, high precipi- 
tation, and natural barriers; the count at Honolulu was twenty-eight. Conse- 
quently, less hay fever and asthma are encountered. The pollens most frequently 
causing trouble were: redtop, Bermuda grass, date palm, royal palm, algarroba 
(Prosopis juliflora), sugar cane, and mango (Mangifera indica). Those pollens 
which are produced in profusion but are not easily wind-borne still cause many 
eases of hay fever when the trees producing them are close to the house. The 
hibiscus flower, the emblem of Hawaii, which is used as a decorative flower and 
is worn in the hair by the women, has been responsible for hay fever in several 
cases.’? 


A personal communication from Dr. Tell Nelson in April, 1946, includes 
the following information: ‘‘Grasses are of course a constant source of trouble, 
as are molds and dusts and a goodly sprinkling of ragweed in certain areas of 
Oahu. Have not seen any around here | Warakoa, Maui].’’ 

The only mention of seasonal incidence in available articles is as follows: 
sugar cane, November to January, algarroba tree, February to June. 


Idaho 
Field Studies: 
Statewide, 1930, Robt. F. E. Stier, Guy Hollister and Thomas A. Bonser, 


Observations in Boise, Caldwell, Pocatello, Rexburg, and Righy—one-half of the southern 
counties, by author (O.C.D.). 


Combined Field and Atmospheric Studies: 


Sun Valley, June to October, inclusive, 1940, 1941, O. C. Durham, and John R. 
Moritz, M.D. 


Atmospheric Records: 


Boise, summer and fall, 1929, 1933, by author (O.C.D.). 
Moscow, 1940, Jean Daubenmire. 


Tree season, March and April. 


Grass season, June to September. 
Ragweed season, August and September. 


Field observations in a number of places in southern Idaho, together with 
atmospheric tests at Boise, Sun Valley and Moscow, show that the principal 
sourees of hay fever pollen in the state are sagebrush (Artemisia tridentata), 
burweed marsh elder (Iva xanthifolia), Russian thistle (Salsola pestifer) and 
the grasses. Of the three weeds, ragweed pollen was most abundant at Boise, 
cavebrush at the other two points. Stray specimens of other ragweeds than bur- 
weed marsh elder, such as poverty weed (Iva axillaris), western ragweed and 
several species of false ragweed, may be found here and there but throughout 
the irrigated valleys burweed marsh elder is outstanding. However, at Boise 
most of the ragweed pollen was from some other souree, perhaps false ragweed 
(Franseria acanthicarpa). Ragweeds of any kind are practically if not entirely 
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absent from the dry prairies, foothills and mountains, where sagebrush is usually 
dominant. Two years of atmospherie testing at Sun Valley showed that the 
winds bring in only a trace of ragweed pollen from the distant irrigated valleys. 
Likewise at Moscow ragweed pollen was found only in insignificant amounts. 

Evaluation of the chenopods is difficult because the atmospheric tests have 
all been made in or near the mountains. Very little of this type of pollen was 
found even at Boise. Russian thistle is abundant throughout the extensive irri- 
eated areas in the Snake River Valley so there is quite likely some hay fever 
difficulty in these areas in July, August and September from Russian thistle 
pollen. Other Chenopodiaceae whose geographic distribution or productive 
ability is limited are greasewood (Sarcobatus vermiculatus), shadscale (Atriplex 
canescens), burning bush (Kochia scoparia) and Bassia hirsuta, a recently in- 
troduced annual resembling burning bush. 

The grasses of the towns and farms of southern Idaho are the same as those 
of the middle states—bluegrass, timothy, orchard grass and redtop. Wild grasses 
probably shed only a small amount of pollen. Principal wild grasses noted were 
the wheat grasses (Agropyron spp.). Crested wheat grass (Agropyron cris- 
tatum) has been introduced and is now well established in some areas. (Noted 
at Pocatello.) The grass season in Moscow is given by Daubenmire as late April 
to late September, but in Boise there was very little grass pollen in the air after 
the first of July. The active season probably does not begin in southern Idaho 
before the middle of May. 

Since most of the tree pollens of the mountainous areas are of the conifer 
type, the only trees that need be considered as possible sources of allergy are 
the shade trees of cities, towns and farmyards. The principal ones I have noted 
are American elm, Chinese elm, box elder, ash, and cottonwood. 





Illinois 
Field Studies: 


Statewide including all cities of 10,000 population and more, 75 of the 102 counties, 
1933, by author (O.C.D.). . 
Chicago, 1926, Harry L. Huber, M.D. 


Combined Field and Atmospheric Studies: 


Chicago, 1925, K. K. Koessler, M.D., and O. C. Durham. 
Chicago and suburbs, 1933, 8. M. Feinberg, M.D., and O. C. Durham. 


Atmospheric Records: 


Chicago, summer and fall, 1928, Siegfried Maurer, M.D. 

Chicago, 1929-1946, by author (O.C.D.). 

Chicago, 1947, T. B. Bernstein, M.D. 

Bloomington, 1934, 1935, 1937, Gerald M. Cline, M.D., and O. C. Durham. 
Decatur, summer and fall, 1947, Helen GC. Hayden, M.D. 

Grayslake, 1943, 1944, Stanley Anderson, M.D. 

North Chicago, 1931-1934, by author (0.C.D.), 

Peoria, 1934, Mildred E. Merkle, M.D. 

Peoria, 1947, Leonard H. Harris, M.D. 

Rockford, summer and fall, 1932-1944, John R. Porter, M.D. 

Mgrs: summer and fall, 1946, 1947, Department of Public Health, N. O. Gunder 
Rock Island, summer and fall, 1940-1942, files of author (O.C.D.) 
Streator, summer and fall, 1956, files of author (O.C.D.). eget” 

Kast St. Louis, see St. Louis, Missouri. 


Tree season, March to May. 
Grass season, mid-May to mid-July, 
Ragweed season, August and September. 
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Ragweed pollen is more important in Illinois as a ‘ause of hay fever than 
that of all other wind-pollinated plants taken together, From 95 per cent to 98 
per cent of all the pollen in the air during the late summer and fall in all places 
so far tested is that of the ragweeds, and a very laree but undetermined propor- 
tion of this is from short (or common) ragweed. Giant ragweed contributes 
almost all of the remainder in the north half of the state. In the south half of 
the state southern ragweed (Ambrosia bidentata) is more abundant than elant 
ragweed, locally sometimes even more abundant than short ragweed. Burweed 
marsh elder (Iva ranthifolia) is very abundant in Chicago, but its pollen con- 
stitutes only a small proportion of that found in the air in the city. This plant 
is found in limited amounts at Peoria and a few other points along the Illinois 
River but is not abundant enough to be even a local factor outside of the Chicago 
area and possibly Peoria. Rough marsh elder (Iva ciliata) is found alone the 
Mississippi from East St. Louis southward but is probably relatively unimpor- 
tant anywhere. Only insignificant traces of western ragweed remain within the 
borders of the state. Cockleburs contribute insignificant amounts of the air- 
borne ragweed content of the air. 

The chenopod-amaranth group of plants is represented in the state by large 
acreages of pigweed and lamb’s quarters, neither of which seems to be clinically 
important. Russian thistle is not abundant enough anywhere in the state except 
in the Calumet region of Chicago to be even a local factor in allergy. Burning 
bush (Kochia scoparia) has in the last ten years invaded Chicago where it is 
now a rival of ragweed in much of the central south side. Western water hemp 
is plentiful in the stock vards area in Chicago and is particularly abundant in 
the vicinity of East St. Louis, in which area heavy atmospheric contamination 
with western water hemp pollen is sometimes eneountered. The pollen is evi- 
dently not extremely toxic. Another species of water hemp, Acnida tuberculata, 
iS found in northern Illinois but not in effective amounts. Enelish plantain 
pollen is rare in the air in Chicago and is probably not a factor in the area. It 
is not mentioned in Feinberg’s summary of the active pollens of Chicago. Red 
sorrel (Rumer acetosella) sheds pollen at the same time as the grasses. A con- 
centration as high as 100 granules per cubie yard of air was once encountered, 
concentrations of 50 granules per cubic yard having been noted two or three 
times. The pollen is almost entirely inactive as an allergen. 

Bluegrass, timothy, orchard grass and redtop are the important hay fever 
orasses found throughout the state. In Northern Illinois, Canada bluegrass (Poa 
compressa) may be ranked in importance with the above named grasses. In the 
very southern tip of the state Bermuda grass is common. Corn pollen is a pos- 
sible source of local exposure on farms. . . 

Tree pollens of numerous kinds are likely to reach large concentrations 1m 
the early spring in any part of the state. Oak and elm seem to be the most com- 
mon offenders. Other potential but comparatively unimportant trees are cotton- 
wood, ash, maple, walnut, hickory, and tree of heaven. 


Indiana 
Wield Studies: 


j i i arger centers of ulation, 1929, by author 
Statewide observations including all larger centers of populat 


(O.0.D2): 


Combined Field and Atmospheric Studies: 


Indianapolis, 1928, by author (O.C.D.). 
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Atmospheric Records: 
Cieero, summer and fall, 1930, by author (O.C.D.). 
Indianapolis, summer and fall, 1926, Thurman B. Rice, M.D. 
Indianapolis, 1928-1933, 1937-1944, by author (O.C.D.). 


Indianapolis, 1936, 1937, 1947, C. B. Bohner, M.D. ) 
Indianapolis, summer and fall, 1946, 1947, State Board of Health, J. W. Jackson, M.D. 


East Chicago and Whiting, see Chicago. 
Tree season, March to May. 

Grass season, mid-May to mid-July. 
Ragweed season, August and September, 


From 95 per cent to 98 per cent of all the pollen in the air during the late 
summer and fall in Indianapolis is that of the ragweeds, and a very large propor- 
tion of this from short (or common) ragweed. Giant ragweed contributes almost 
all of the remainder. These proportions are quite likely maintained throughout 
the state, with the following local exceptions. Southern ragweed (Ambrosia 
tridentata) and rough marsh elder (Jva ciliata) are found in the southwest 
corner of the state. Whether they are abundant enough to be active factors has 
not been determined statistically. Burweed marsh elder (Jva sxanthifolia) is 
fully as common as giant ragweed in the vicinity of Gary, but is not found else- 
where in the state. Cockleburs contribute insignificant amounts of the air-borne 
ragweed pollen content of the air. Annual sage is conspicuous in Indianapolis 
but air concentrations are very low as compared with ragweed. The season is 
parallel with ragweed. 

The chenopod-amaranth group of plants is represented by large acreages 
of pigweed and lamb’s quarters, neither of which seems to be clinically impor- 
tant. Russian thistle is found in fairly large quantities in the sandy soil near 
Lake Michigan but not elsewhere except as stray specimens. Enelish plantain 
is a possible source of pollen but a very unlikely cause of hay fever in any part 
of the state. Red sorrel (Rumex acetosella) is very productive during the e@rass 
pollen season but the pollen is almost entirely inactive as an allergen. Hemp 
(Cannabis sativa) has been found in a few large patches in Indianapolis but only 
traces of the pollen have appeared on downtown test slides. 

Bluegrass, timothy, orchard grass and redtop are the important hay fever 
grasses found throughout the state. In central and northern Indiana, Canada 
bluegrass (Poa compressa) may be ranked in importance with the above erasses. 
Along the Ohio River, Bermuda grass may be found in fairly laree quantities. 
Corn pollen is a possible source of local exposure on farms. 

Tree pollens of numerous kinds are likely to reach large concentrations in 
the early spring in any part of the state. Oak and elm seem to be the most com- 
mon offenders. Other potential but comparatively unimportant trees are cotton- 
wood, ash, maple, walnut, hickory, tree of heaven, and beech. - 

Iowa 
Field Studies: 


Statewide observations including Ames, Cedar Rapids, Clinton, Couneil Bluffs, Des 
Moines, Dubuque, Dunlap, Estherville, Le Mars, Mason City, Sibley, Sioux City and 
Waterloo—36 of 99 counties, 1930-1946, by author COG Oa 
Combined Field and Atmospheric Studies: 
Ames, 1938, 1939, Julia Cole, M.D. 
Atmospheric Records: 
Des Moines, summer and fall, 1940-1944, by author (O.C.D.). 
Des Moines, summer and fall, 1945 (author’s file), 


lowa City, summer and fall, 1928-1930, Zella White Stewart, M.D 
Council Bluffs, see Omaha, Nebraska, 
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Tree season, March to May. 

Grass season, May to July. 

Chenopod season, July to September. 
Hemp season, July to September. 
Ragweed season, August and September. 


The ragweeds are easily the outstanding hay fever hazard of the state as a 
whole. Short ragweed and giant ragweed are found throughout the state, the 
former being the source of the greater part of the ragweed pollen found on 
atmospherie slides. Burweed marsh elder (Iva xanthifolia) is as CONSPICUOUS as 
giant ragweed in the first one or two tiers of counties bordering the Mississippi 
River and in the southwestern part of the state. Cockleburs are everywhere 
present in rich corn land but the output of pollen is extremely small. Western 
ragweed has been eradicated from all cultivated land and is not a hay fever 
factor in Towa. Prairie sage and annual sage are present in very small amounts 
anywhere in the state. 

The ‘chenopod-amaranth family is well represented, particularly in the west 
and southwest parts of Iowa. Russian thistle is not very abundant anywhere in 
lowa, probably not enough to cause symptoms. Burning bush is increasing its 
range, traveling from west to east. It is a very conspicuous plant in all the 
Mississippi River counties. It is abundant in Des Moines and fairly common in 
the farmlands of the southwest quarter of the state. The aerial incidence of 
burning bush pollen in Des Moines has reached a maximum of 124 granules per 
cubie yard of air. This figure is comparable with records for Nebraska towns 
and cities along the Platte and North Platte rivers. The most important ama- 
ranth in Iowa is western water hemp (Acnida tamariscina). This is another 
Mississippi Valley weed most common in the tier of counties adjacent to the 
river but scattered more or less over the state. Pollen production is abundant at 
Omaha—maximum concentration 528 pollen grains per eubie yard of air. Simi- 
lar reeords could probably be obtained at Sioux City and in many of the south- 
west counties. Appreciable amounts of this type of pollen are found at Des 
Moines. Pigweed and lamb’s quarters are common field and garden weeds but 
their output of pollen is far less than that of western water hemp. 

Hemp (Cannabis sativa), popularly known as marihuana, is another typical 
and conspicuous weed of western Towa. Like several of the above named weeds 
it is increasingly abundant in the Mississippi Valley counties but is scattered 
generally throughout the state. Atmospheric incidence of the pollen is almost 
as ereat at Des Moines as in the Council Bluffs-Omaha area where hemp pollen 
sometimes produces a volume about 15 per cent as great as ragweed. The pollen 
is decidedly toxic. A related plant, Japanese hop, has very local distribution 
but should be regarded as a potential factor wherever found. 

Enelish plantain is present in waste places and on lawns but it is probably 
not a very important factor anywhere in the state. Red sorrel (Rumex aceto- 
sella) is common everywhere in Towa and produces fairly large amounts of 
pollen. However, its toxicity is very low. 

The principal hay fever grasses of Lowa are bluegrass, timothy, orchard 
ervass, redtop and Canada bluegrass. Corn pollen is effective only on those 
directly exposed to corn while in tassel. 

Elms are the favorite trees for planting throughout the state. The distribu- 
tion of such trees as oak, birch, walnut, and hickory is limited. Cottonwood and 
hox elder are common, 

Kansas 
Field Studies: 
Arkansas City, Beloit, Dodge City, Downs, Emporia, 


Statewide observations including | 
Fort Scott, Galena, Garden City, Great Bend, Hutchinson, Independence, Junction City, 
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Kansas City, Kingman, Lawrence, Liberal, Manhattan, Newton, Pratt, Topeka, Wichita, 
and: Winfield —63 of 105 counties, 1923-1947, by author (0.( Ne 


Manhattan, 1933, Elsa Horn. 


Combined Field and Atmospheric Studies: 


Wichita, 1929-1933, by author (O.C.D.). 

Goodland, 1944-1947, D. D. Vermillion, M.D., and O. C. Durham. 

Kansas City (air data Kansas City, Missouri), 1923-1925, by author (O.C.D.). 
Tree season, late February to May. 

Grass season, May to July. 

Chenopod-amaranth season, July to September, 

Ragweed season, August and September. 

Sagebrush season, August and September. 


The raeweeds are the most important source of hay fever pollen in the 
eastern half of Kansas, and decreasingly abundant in the western half. Most of 
the ragweed pollen in eastern Kansas comes from short ragweed and ciant rag- 
weed. Rough marsh elder is found loeally in moist land in the same area, but 
its total contribution is certainly small. In the southeast corner of the state 
southern ragweed (Ambrosia bidentata), and in the extreme northeast corner 
burweed marsh elder (Iva ranthifolia) produce insignificant amounts of pollen. 
This latter plant is the principal ragweed of western Kansas. Western ragweed 
is common along roadsides in the southwestern part of the state, but is rare in 
the northwestern counties. A species of false ragweed, Pranseria tomentosa, 1s 
also present in the same area, and is even less important. At Goodland, in the 
northeast corner of Kansas and in the center of a large wheat raising area, the 
ragweed pollen found in the air is mostly that of burweed marsh elder—season 
of 1946, 98 per cent. This makes it easy to assess the total contribution of all 
other ragweeds of the area. It may be assumed until more atmospheric tests 
in the Dust Bowl area prove otherwise that conditions at Goodland are typieal 
of those of most of the northwestern part of Kansas and adjacent parts of Colo- 
rado and Nebraska. Dr. D. D. Vermillion of Goodland reports that in his prae- 
tice—patients from a hundred mile radius—he seldom finds local hay fever suf- 
ferers sensitive to ragweed pollen of any kind. Sinee the air contains appreciable 
amounts of burweed marsh elder pollen (index, 23) there seems to be only one 
logical conclusion, namely, that burweed marsh elder pollen is not very toxie, or 
at least is a poor sensitizer. 





Sagebrush (Artemisia) pollen of any sort is not a hay fever factor at either 
Kansas City, Wichita, or Goodland, but alone the rivers of western Kansas, in- 
cluding the Arkansas River, and in the sand hills of the southwest counties. sand 
sagebrush (A. filifolia) is abundant. This would be a good region to test the 
incidence and toxicity of sand sagebrush pollen, but the task remains undone 
to the date of the writing of this paragraph. Prairie sage is common locally in 
virgin soil throughout, but is not a good producer of pollen. ; 

The chenopod-amaranth group is well represented in the hay fever flora of 
Kansas. Russian thistle (Salsola pestifer), the worst offender in the eroup, is com- 
mon and frequently abundant in wheat land and waste places in the western half 
of the state. Along the Arkansas River the Russian thistle belt begins abruptly at 
Hutehinson and continues far beyond the Colorado border. A similar plant of 
the same family, burning bush (Kochia scoparia), or kochia, has in recent vears 
invaded Kansas from the northwest. It is now common in most towns in the 
state and disputes land rights with Russian thistle, particularly during seasons 
of more than average rainfall. It is also common in the Kaw Valley Junetion 
City to Kansas City—and along the Missouri River in the northeast eorner of 
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the state. In Kansas City I have encountered specimens 8 feet high. The only 
lmMportant amaranths as far as acreage and production are concerned are western 
water hemp (Acnida tamariscina) and Torrey’s amaranth (Amaranthus torreyi). 
The former is very abundant in the valleys of the Missouri, Arkansas and Kaw 
rivers, and common in moist places in the east two-thirds of the state. The 
latter is confined to the southwest segment edged by the Arkansas River. The 
all-time maximum of atmospheric incidence of western water hemp pollen was 
recorded at Omaha, Nebraska, but the Wichita figure of 480 granules per cubic 
yard of air is nearly as high. Pigweed and lamb’s quarters are common field 
and garden weeds but their output of pollen is far less than that of western 
water hemp. 

Hemp (Cannabis sativa), popularly known as marihuana, is found in any 
important quantity only in the northeast corner of the state—Kaw River Valley 
and Missouri River Valley. English plantain is present in waste places and 
lawns in the eastern half of the state but the exposure of sensitive patients to the 
pollen is strictly loeal. 

The principal hay fever grasses of northern and northeastern Kansas are 
bluegrass, timothy, orchard grass and redtop. Bermuda grass is now the prin- 
cipal pasture grass in the southern counties. Corn pollen is effective only on 
those directly exposed to corn while in tassel. The wild grasses of western 
Kansas produce only meager amounts of pollen. 

Trees are of minor significance in the west half of Kansas. Elm and cotton- 
wood are found along streams throughout the state. In eastern Kansas the 
variety of trees is greater with some oak, hickory and walnut, but specific tree 
pollen allergy is rare. 


Kentucky 
Field Studies: 


Observations at Covington, Frankfort, Hopkinsville, Louisville, Paducah and in the 
western counties, by author (O.C.D.). 


Atmospheric Records: 
Louisville, summer and fall, 1930-1935, 1940, by author (O.C.D.). 
Covington, see Cincinnati, Ohio. 
Tree season, February to May. 
Grass season, May to July. 
Ragweed season, August and September. 


The relative importance of ragweed pollen as compared with other air-borne 
pollens in Kentucky may be easily judged by the fact that ragweed pollen con- 
stitutes 95 per cent of the air content during late summer and fall at Louisville 
and Covington (Cincinnati figures). Most of this atmospheric load comes from 
short ragweed and giant ragweed. The only other ragweeds of the state are 
southern ragweed (Ambrosia bidentata) found occasionally in the extreme west- 
ern counties, rough marsh elder (Iva ciliata) along the Ohio River and cocklebur 
in all cultivated and waste land. Annual sage is conspicuous at Louisville, 
Covineton, Lexington, and most other large towns and cities. The pollen of this 
species may be an occasional cross-reactor with ragweed but hardly a specific 
sensitizer. Pieweed, lamb’s quarters, and spiny amaranth are present through- 
out, but unimportant as sources of air-borne allergens. 

Bluegrass and timothy are the dominant grasses throughout the state, but 
alone the south edge there are considerable amounts of Bermuda erass and John- 


son grass, 
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The various native trees, of which oak and elm are the heaviest producers, 
are plentiful throughout the state, but are of decidedly minor importance im 
allergy. 
Louisiana 
Field Studies: 
New Orleans, 1930, W. T. Penfound, Ph.D., and B. G. Efron, M.D. 
New Orleans, 1944, W. T. Penfound, Ph.D. 


New Orleans, 1934, N. Thiberge, M.D. ; 
Observations in Shreveport and New Orleans by author (O. ADEN 


Combined Field and Atmospheric Studies : 


New Orleans, 1916-1922, Wm. Scheppegrell, M.D. 


Atmospheric Records: 
New Orleans, summer and fall, 1929-1933, 1937, 1940, by author (O.C.D.). 
Tallulah, see Vicksburg, Mississippi. 
Upper Air Tests: 
Tallulah, 1923, Wm, Scheppegrell, M.D. 
New Orleans, 1940, by author (O.C.D.). 
Tree season, January to May. 
Grass season, April to December. 
Ragweed season, Gulf area, extreme limits, August to December; active September and 
October; northern area September and October. 


The ragweeds of Louisiana are giant ragweed, rough marsh elder (lva 
ciliata), short ragweed, southern ragweed, western ragweed, cocklebur and 
shrubby march elder (Jva oraria). In northern Louisiana away from the Mis- 
sissippi River short ragweed and giant ragweed are most important with southern 
ragweed a minor loeal factor. In New Orleans and along the Mississippi River 
northward rough marsh elder and giant ragweed are regarded as of equal and 
outstanding importance. Short ragweed seems to be crowded out of the rich 
alluvial soil of the delta and river bottoms. Eighty-five per cent of the pollen 
in the air in New Orleans during the summer and fall is from ragweed, about 
10 per cent from composites and most of the remainder from fall grasses. Dog 
fennel (Hupatorium capillifolium) is the most likely source of the air-borne com- 
posite pollen noted above, though Parthenium hysterophorus may furnish a small 
share. Neither plant is basically wind-pollinated. If the situation in northeast 
Louisiana may be judged from the atmospheric finding at Vieksburg, Mississippi, 
somewhat over 80 per cent of the fall pollens are from ragweed and 10 per cent 
from fall blooming elm. 

The chenopods and amaranths, such as pigweed, lamb’s quarters and 
Palmer’s amaranth, are not abundant enough anywhere in the state to be con- 
sidered more than very minor possible allergenic factors. 

Bermuda grass with its long season of bloom is the leadine offender amone 
the grasses throughout the state with Johnson erass a poor second. In New 
Orleans the bull grasses (Paspalum spp.) are abundant but are probably not 
heavy producers of pollen. Goose grass (Elusine indica) and erab grass (Syn- 
therisma fimbriatum) are mentioned in the survey of Penfound, Efron and Mor- 
rison along with smut grass (Sporobolus indicus) as being widely distributed in 
New Orleans, 

Air-borne tree pollen is plentiful throughout the winter and spring in all 
parts of Louisiana. A personal communication from Dr. V. J. Derbes of New 
Orleans lists elm, oak and pecan as important hay fever trees with evpress and 
maple ot secondary importance, For the state as a whole the oaks are probably 


POLLEN SURVEYS IN UNITED STATES AND ADJACENT AREAS 49] 


the source of the most air-borne tree pollen. Live oak (Quercus virginiana) is 
said to be found throughout the state. Elm pollen encountered in the fall 
during the ragweed season is small in amount and not encountered in the Gulf 
area, Oak, sweet gum and eottonwood are the most conspicuous wind-pollinated 
trees in the Shreveport area aside from the conifers. 


Maine 
Field Studies: 
Statewide evaluation of ragweed hay fever hazards, 1876, Morrill Wyman, M.D. 
Statewide, 1936, Jay N. Fishbein, M.D. 
Atmospheric Records: 


Tests made in 18 cities and villages between 1935 and 1940, summer and fall, C. B. 
Sylvester, M.D., and O. C. Durham, with collaboration of Maine State Board of Health, 
Tree season, April and May. 

Grass season, May to July. 

Ragweed season, August and September. 


More than 70 years ago short ragweed had invaded a coastal strip of farm 
land in Maine 50 miles wide. Since that time as forests have gradually given 
way to fields and vacation resorts the ragweeds have continued their northward 
march. Considerable effort has been made to keep ragweeds out of Mount Desert 
Island (now Acadia National Park), as well as the mountain summer resorts, 
but the efforts have not been entirely successful. Because of the restricted 
acreage of farm land and the comparatively short growing season for ragweed 
the plants do not become as luxuriant and productive as in the Mississippi 
Valley or even in the middle Atlantic states. Giant ragweed is rare in Maine. 
Shrubby marsh elder (Iva oraria) may be found in brackish water along the 
coast but its output of pollen is small. Cocklebur is of no importance. <Aro- 
ostook County has yielded the best record for Maine and for New England as 
a whole but visitors to the region find ragweed growing in the potato fields. 
Whether the Sylvester records were made during typical seasons or not there 
is no way of knowing. The resort regions of the Rangeley Lake and Moosehead 
Lake areas are also quite good but the record at Kineo, though probably not 
typical, proves that some ragweed is found in the region. Neither the chenopods 
or wormwoods (Artemisia spp.) furnishes more than an occasional stray grain 
of air-borne pollen. 

The grass pollens have not been evaluated in New England but are no 
doubt as important as in Massachusetts where grass hay fever is common. The 
grasses are the same as farther south, bluegrass and timothy being most im- 
portant. Of the wild grasses wheat grasses (Agropyron spp.) are probably of 
slight importance. Much of the forests consists of conifers. Among the decid- 
uous trees elms, alders, oaks and birches are the most likely sources of pollen. 


Maryland 
Field Studies: 


saltimore, 1926, by author (O.C.D.). 
Combined Field and Atmospheric Studies: 


Zaltimore, 1929, Paul Acquarone, Ph.D., and Leslie N. Gay, M.D. 
saltimore, 1930, P. M. Patterson and Leslie N. Gay, M.D. 
Jaltimore, summer and fall, 1931, Harry B. Wilmer, M.D., and Herbert M. Cobe, Ph.D. 


Atmospheric Records: 
saltimore, summer and fall, 1938-1941, H. M. Bubert, M.D., and 8, Rosenberg, M.D. 
Takoma Park, see District of Columbia. 
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Tree season, March to May. 

Grass season, May to July. 

Plantain season, May to July. 

Ragweed season, August and September. 

(av and his associates in their observation ot the seasonal incidence of hay 
fever pollens in Baltimore found conditions there to be essentially the sg as 
those reported earlier by Bernton for the District of Columbia, ragweed pollen 
constituting almost 100 per cent of all fall pollen. In this study orchard erass 
was emphasized as being a very heavy producer. Sweet vernal grass 1S respon- 
sible for opening the grass pollen season at an earlier date than in areee where 
this erass is not present. English plantain pollen 1s found in Baltimore mn 
considerable quantities all through the grass season and as in other places nm 
small amounts all through the summer. The principal trees, as far as produc- 
tion is concerned, during the two-year study were oak, hickory, poplar, and elm. 


Massachusetts 
Field Studies: 
Statewide evaluation of ragweed hay fever hazards, 1876, Morrill Wyman, M.D. 
Statewide, 1936, Jay N. Fishbein, M.D. 
Satewide, 1947, I. Chandler Walker, M.D. 
Observations in 1] of 14 counties, by author (UOKEAB)) |. 


Combined Field and Atmospheric Studies: 
Boston, 1930, 1931, F. M. Rackemann, M.D., and L. B. Smith, Ph.D. 
Boston, Newton Center, Winchester, Worcester, 1940, Henry N. Pratt, M.D., and asso- 


ciates. 
Atmospheric Records: 


Boston, summer and fall, 1929-1933, 1938-1944, by author (O.C.D.). 
Boston, 1937, 1938, Henry N. Pratt, M.D. 

Amherst and Northampton, summer and fall, 1945, Charlotte Pratt. 
Nantucket, summer and fall, 1934, 1935, by author (O.C.D.). 


Tree season, April and May (occasionally March). 


Grass season, June and July. 
Ragweed season, August and September. 


In Boston Pratt found that ‘‘the weed pollens consisted of ragweed (92 
per cent), goldenrod (4 per cent), cocklebur (3.2 per cent) and wormwood (0.8 
per cent). This bears out the clinical observation of the overwhelming con- 
sequence of ragweed in fall hay fever.’’ There is no marked difference in the 
findings in other cities of Massachusetts where atmospherie tests have been made. 
Nantucket Island has lone been advertised and patronized as a ragweed hay 
fever resort but as early as 1876 Dr. Wyman discounted these claims. During 
the same season one may now find advertising in high-class journals claiming 
that there is ‘‘no hay fever’’? in Nantucket, and local island newspaper stories 
saying that ‘‘over 39 tons of ragweed were destroyed this year under the eam- 
paign waged by the Civie League, augmented by the appropriation of $500 
made by the town to help rid the island of the pest. Thirty-nine tons is a lot 
of ragweed, no mistake, and it was all taken to the town dump and burned. 
But there is need for more work next year, as several places could not be eleaned 
up this year.”’ See ragweed index for Nantucket, page 525. 

The approximate performance of red sorrel (Rumex acetosella) and Enelish 
plantain in central and western Massachusetts may be inferred from the records 
trom New York City where a small amount of red sorrel pollen is found in late 
May and June, also a small amount of plantain from middle May until the end 
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of September. Neither of these pollens is evidently abundant in eastern Massa- 
chusetts, since Pratt records no weed pollen at any time in June and only 
negligible amounts in July. The role of English plantain in the New England 
area has probably been greatly overemphasized. Red sorrel is a very rare 
cause of inhalant allergy any place in the United States. 

Quoting from Pratt’s Boston survey, ‘‘There are five common grasses in 
New England: June, orchard, sweet vernal, red top, and timothy. The pollens 
of these grasses and of plantain are very difficult to differentiate, and therefore 
no effort was made to separate them. Furthermore Rackemann and Waener 
have shown by desensitization of passively sensitized skin sites that although 
no one of the three commonest grasses (timothy, orchard and red top) invariably 
desensitizes to the two others, crossed reactions between the different species 
are very common.’’ 

Of the tree season Pratt says, ‘*Among the trees, elm, bireh, and oak (pol- 
linating in the order listed) were by far the most abundant pollinators, and are 
therefore probably the most important clinically. There were moderate amounts 
of poplar and maple pollen and a little alder, ash, and beech. Pine pollen fre- 
quently appeared on the slides in fairly large amounts, but sinee pine pollen 
contains no atopie excitant, 1t was omitted from the charts and calculations. 
At two stations where linden trees were in the neighborhood, a small quantity 
of pollen was recovered in July, but Linden is a flowering tree and is not gen- 
erally considered to be a cause of hay fever or asthma. It, too, was omitted 
from the charts. Occasional grains of unidentified pollen were also disregarded. ”’ 


Michigan 
Field Studies: 
Statewide evaluation of ragweed hay fever hazards, 1876, Morrill Wyman, M.D. 
Field observations in Detroit, Battle Creek, Sault Ste. Marie, all counties bordering 
Lake Michigan in both the upper and lower peninsulas, and the Keweenaw Peninsula, 
by author (O.C.D.). 


Combined Field and Atmospheric Studies: 


Detroit, 1931, George Waldbott, M.D., and W. C. Steere. 


Atmospheric Records: 
Statewide, daily tests during summer and fall in more than 50 cities and villages seat- 
tered evenly over the state, 1940-1947, Michigan Department of Health, B. H. Grigsby. 
For list of cities see ragweed index, page 525. 
Alpena, summer and fall, 1935, by author (O.C.D.). 
Ann Arbor, summer and fall, 1928, D. M. Cowie, M.D. 
Ann Arbor, 1947, John M. Sheldon, M.D. 
Bay City, 1929-1931, C. L. Hess, M.D. 
Detroit, summer and fall, 1928, Richard McKean, M.D. 
Detroit, summer and fall, 1930-1933, 1935, 1937-1940, by author CO: Ga s)F 
Detroit, 1947, Sidney Friedlaender, M.D. and A. S. Friedlaender, M.D. 
Flint, summer and fall, 1929, B. A. Credille, M.D. 
Frankfort, summer and fall, 1934, 1935, by author (O.C.D.). 
Isle Royale, summer and fall, 1934, Nellie L. Brown, and O, C. Durham. 
Mackinae Island, summer and fall, 1929, Siegfried Maurer, M.D. 
Marquette, summer and fall, 19384, 1955, by author (O.C.D.). 
Petoskey, summer and fall, 1934, 1935, by author (O.C.D.). 
St. Ignace, summer and fall, 1934, 1935, by author (O.C.D.). 
Sault Ste. Marie, summer and fall, 1929, 1934, 1935, by author LOGS) 


Tree season, mid-March to May. 
Grass season, mid-May to mid-July. 
Ragweed season, August and September. 
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Because of the long-standing reputation of northern Michigan, particularly 
the Upper Peninsula, as a refuge from ragweed pollen, well founded at the 
start but now often undeserved, it is not surprising that much effort has been 
expended in measuring ragweed pollen incidence throughout the area. Since 
1940 the Michigan Department of Health has sponsored an annual daily check 
of atmospheric pollen during the fall season in more than 50 counties evenly 
distributed through the state. The results of this study agree with my own 
findings in pointing to the Keweenaw Peninsula and Sault Ste. Marie areas as 
the best parts of the state, except Isle Royale which is probably affected only 
by pollen brought from the mainland. The index ratings on page 525, except 
for Ann Arbor and Isle Royale, are based on my own interpretation of the state 
survey figures and modified in a number of places by data secured in my 
nationwide studies, 

Ragweed pollen in Michigan comes almost wholly from short ragweed and 
giant ragweed in the southern part of the state and from short ragweed alone 
in the northern part. Burweed marsh elder is not established in any section 
where I have made observations. Small and relatively unproductive patches of 
western ragweed may be found in the Upper Peninsula, The sages (Artemisia 
spp.) are of very slight importance if any. Throughout the state biennial sage 
may be found in limited quantities. In the Upper Peninsula small patches of 
common wormwood (A. absinthium) and muewort (A. vulgaris) are common in 
waste places, but the output of pollen is extremely low. Chenopods and ama- 
ranths are not important. Burning bush (Mochia scoparia) has invaded Detroit 
and may in a few years need to be reckoned with. 

Waldbott noted large fields of English plantain at Grosse Pointe but does 
not discuss the role of this plant in his area. The important grasses of Michigan 
are the same as of adjoining states—bluegrass, timothy, orchard grass, redtop 
and Canada bluegrass. Waldbott regards wheat grass (Agropyron repens), 
known also as quack grass, as one-fourth as productive of pollen as bluegrass. 
This is the only wild grass in his list which can be regarded as even a minor 
source of air-borne pollen except barnyard grass (Echinochloa crus-galli), whieh 
species I have rated at the bottom of the seale. 

There are still plenty of trees in Michigan, particularly in the Upper 
Peninsula, The heaviest producers amone those active in allergy are oak, elm, 
aspen and bireh. Ash, walnut and hickory may be oceasional offenders. Maples, 
including box elder, and willows produce seantily. 


Minnesota 
Field Studies: 


Statewide, 1932-1940, C. O. Rosendahl, Ph.D., A. O. Dahl, Ph.D., and R. V. Ellis. M.D. 
Observations in Minneapolis, Duluth and roadsides between Minneapolis and Moor 
head, by author (O.C.D.). 


Combined Field and Atmospheric Studies: 

Minneapolis, 1940, C. O, Rosendahl, Ph.D., R. V. Ellis, M.D. and “Ay O.3 Dahl PhD: 
Atmospheric Records: 

Minneapolis, summer and fall, 1930-1944, by author (O.C.D.). 

Minneapolis, 1947, A. O. Dahl, Ph.D. 

Duluth, summer and fall, 1934, 1935, 1989, 1945, by author (O.C.D.). 

Moorhead, summer and fall, 1929-1933, 1937, by author AOR GAD Ey! 


Rochester, summer and fall, 1928, C. K. Maytum, M.D. 
Tower, summer and fall, 1984, 1935, by author (O.C.D.). 
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Tree season, April and May. 

Grass season, late May to early July. 
Chenopod-amaranth season, June to September. 
Ragweed season, August and September. 


From a clinical standpoint the ragweeds are far more important than any of 
the other hay fever plants of Minnesota. Short ragweed and giant ragweed pre- 
dominate in all parts of the state except perhaps in the ‘Arrowhead’? country 
—Cook, Lake, and St. Louis Counties, where there is still a small amount of 
western ragweed in the virgin soil and where short ragweed has not vet taken 
over. Burweed marsh elder (Iva xanthifolia) is more conspicuous than western 
ragweed, and perhaps more abundant than cocklebur. Because burweed marsh 
elder pollen and cocklebur pollen can be easily distinguished in atmospheric 
tests, their comparative incidence can be determined. At Minneapolis my 
figures show less than 1 per cent of burweed marsh elder pollen and less than 
that of cocklebur. At Moorhead the proportion is higher—about 5 per cent 
burweed marsh elder. The ragweed index figure for Duluth should be carefully 
noted because of the widespread propaganda for the city as a ragweed hay 
fever refuge. Half a century ago the place may have been free of ragweed but 
atmospheric tests at intervals during the last 20 years have shown a ragweed 
pollen incidence higher than many of the cities from which hay fever victims 
find it advisable to flee. Even with the low index figure of 6 at Tower in the 
wooded Arrowhead country there is still some difficulty for those with a high 
degree of ragweed sensitivity. 





Ellis emphasizes the importance of the various sages (Artemisia spp.), 
dragon sage (A. dracunculoides), prairie sage (A. ludoviciana), mugwort (A. 
vulgaris) and pasture sage (A. frigida). These plants with pollen inter-reacting 
with that of ragweed are widely but sparingly distributed over the state, more 
on the western side than the eastern or northern sides. However, their output 
of pollen is comparatively small where atmospheric tests have been made, for 
example, a maximum of 90 sage pollens per cubie yard of air as against a 
maximum of 2,000 ragweed pollens per cubic yard of air. The disparity is even 
ereater at Moorhead. 

Dr. Ellis reports that approximately 30 per cent of the hay fever cases 
seen at Minnesota Students’ Health Service are skin sensitive to pollens of the 
chenopod-amaranth group. Clinical sensitiveness is probably not as high as 
this figure would indicate, except in the Red River Valley where approximately 
25 per cent of the pollen in the air comes from Russian thistle and burning 
bush (Kochia scoparia). My figure for Minneapolis shows less than 5 per cent, 
Russian thistle is doubtless the worst offender of all, but in the southern part 
of the state there is more pollen in the air from western water hemp (Acmida 
fumariscina) or the northern form, Acnida tuberculata. Hemp (Cannabis 
sativa) is not common except perhaps in the extreme southwest corner of the 
state, Dahl found some hemp pollen in the air in Minneapolis at, one of his two 
stations. My Weather Bureau slides showed none. 

The summer weeds, plantain and dock (including red sorrel), shed smal 
amounts of pollen and are certainly of minor importance in the state. Blue- 
vrass and timothy are the leading sources of air-borne grass pollen. Brome 
vrass is planted widely hut it is very questionable whether the pollen has essen- 
tially different qualities to that of the above-named grasses. 1 he wheat grasses, 
or quack grasses (Agropyron spp.), are the most common wild grasses and the 
source of small amounts of air-borne pollen. 
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In the eastern and northern parts of the state maples, birches, poplars 
(including aspen), elms, ashes and oaks are all sources of more or less air-borne 
pollen. Oaks, elms, and poplars lead in pollen production but specific clinical 
sensitiveness to any of them is rare. 


Mississippi 
Field Studies: 
Northwest corner, 1930, J. P. Henry, M.D., and A. L. Herring. 
Northeast corner and city of Jackson, 1940, by author (O.C.D.). 


Atmospheric Records: 
Biloxi, summer and fall, 1934, by author (O.C.D.). 
Vicksburg, summer and fall, 1931-19338, by author (O.C.D.). 
Tree season, February to April. 
Grass season, May to September. 
Ragweed season, September and October. 


The ragweeds of Mississippi are short ragweed, giant ragweed, southern 
ragweed (Ambrosia bidentata), and rough marsh elder, The first two are 
abundant throughout; southern ragweed is probably unimportant. I have seen 
it only in Marshall County. Rough marsh elder is plentiful all along the Mis- 
sissippi Bottoms and along the Gulf. Whether the pollen is an important factor 
has not been determined so far either by clinical studies or atmospheric statistics. 
The pollen is indistinguishable for all practical purposes from that of short 
ragweed and giant ragweed. The great difference in the amount of ragweed 
pollen in the air at New Orleans and Biloxi, only 80 miles apart, is probably 
accounted for by the facet that Biloxi is much closer to the shore than New 
Orleans. Biloxi is practically ragweed pollen free when the winds are from 
the ocean. It has earned a local reputation as a hay fever refuge but by stand- 
ards applied to the North and Northwest it would not rate very high. 

Other fall weeds than the ragweeds are probably of little importance, 
although they constitute with the grasses nearly 20 per cent of the air content 
during late summer and fall. Bermuda grass and Johnson grass are the leading 
grasses throughout the state. For comments on other grasses in the Gulf region 
see surveys of the New Orleans area. 

The tree pollens of the southern part of Mississippi are likely much the 
same as those at New Orleans. Oaks are plentiful, Peean and elm are probably 
relatively important. Red elm (Ulmus serotina), which sheds pollen in the 
fall, is widely distributed. For detailed comments on the flora of the northwest 
part of the state one should consult the Memphis surveys. 


Missouri 
Field Studies: 
Observations in western, central, and southern sections, including St. Louis, Kansas 
City, St. Joseph, Springfield, Joplin, and Hannibal—50 of 115 counties, 1916-1947, 


by author (O.C.D.). 


Combined Field and Atmospheric Studies: 
St. Louis, 1926, G. T. Moore, Ph.D., and R. V. L. LaGarde. 
Kansas City, 1923-1928, W. W. Duke, M.D., and O. C. Durham. 
Atmospheric Records: 
Kansas City, summer and fall, 1929-1934, by author (0.C.D.). 


Kansas City, summer and fall, 1936-1940, 1942-1944. Orval R. Withers, M.D 
O. C. Durham. Ana 


St. Louis, summer and fall, 1929-1935, 1937-1944, by author (O.C.D,) 


and 
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Tree season, March, April and May. 
Grass season, early May to mid-July. 
Ragweed season, August and September. 


Six kinds of ragweed are found within the state of Missouri, of which only 
two, short ragweed and giant ragweed, are of statewide distribution and abun- 
dant enough to rank as major causes of ragweed allergy. Burweed marsh elder 
(Iva xanthifolia) is common in the northwest corner of the state but not else- 
where. Southern ragweed (Ambrosia bidentata) is a common plant in the Ozark 
region and may be found in small amounts northward except in the northern- 
most one or two tiers of counties. Its contribution to the ragweed pollen crop 
cannot be determined with certainty. It might rank as more than a minor factor 
if it can be proved that the pollen has essentially different activity to that of 
the other ragweeds. Western ragweed and cocklebur are insignificant anywhere 
in the state. 

The chenopod-amaranths are not very important anywhere in spite of the 
fact that western water hemp (Acnida tamariscina) is abundant in the Missouri 
River Bottoms from the northwest corner of the state to St. Louis. Burning 
bush (Kochia scoparia) is now a very common and conspicuous weed in Kansas 
City and St. Louis, but has not been reported as abundant anywhere else. Its 
pollen seems to lack the high toxicity of its close relative, Russian thistle. The 
latter is not common enough to be an active factor anywhere in the state. Eng- 
lish plantain pollen, which is shed most abundantly during the grass season, 
may be a very occasional cause of difficulty. Red sorrel (Rumewr acetosella) is 
the only dock species producing appreciable amounts of pollen. The toxicity 
is decidedly low. Hemp is important locally in the northwest corner of the 
state, including Kansas City. 

Bluegrass and timothy are widely distributed, and are the sources of most 
of the air-borne grass pollen. Orchard grass and redtop are not as common as 
the other two but are widely distributed. Bermuda grass may be a factor in 
the extreme southern edge of the state. 

The native trees, particularly elm and oak, are heavy producers of pollen, 
but the total production from any one genus does not approach that of ragweed 
at least in the populous parts of the state. 


Montana 
Field Studies: 
Statewide, 1930, Robt. F. E. Stier, M.D., Guy Hollister, and Thomas A. Bonser. 
Western section, 1927, A. R. Foss, M.D. 
Observations in northern counties from Dakota border to Glacier ey 
in extreme southwest corner near Yellowstone National Park, 1940, 1946, 1947, by 
author (O.C.D.). 


National Park, also 


Combined Field and Atmospheric Studies: 


r ‘ ‘ , ‘io eier O46 
Glacier National Park, atmospheric tests made at Belton and Many Glacier, 1946, 


by author (O.C.D.).* 


Atmospheric Records: 
Miles City, summer and fall, 1929, 1955, by author (O.C.D.). 
West Yellowstone, summer and fall, 1945, by author (O.( ALPE We 


Tree season, April and May. 

Grass season, May to September. 

tussian thistle season, July to mid-September. 

tugweed season, August and September. 

Sagebrush season, August to early October. 

es 


*With the cooperation of National Park Service, Great Northern Railway and cone 


sionaires, 
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The most important sources of hay fever pollen in Montana are, IM at 
probable order of importance, Russian thistle, sagebrush, and hurweed ae 
elder (Iva xanthifolia), The latter is the principal ragweed mn those parts 0 
the state where [I have had opportunity to observe or study air samples. It 1s 
regarded by the state botanists as a serious wheat field pest. Short ragweed, 
giant ragweed, western ragweed, and poverty weed (Iva axillaris) are minor 
contributors to the ragweed pollen erop. Sagebrush (Artemisia tridentata), 
pasture sage (A. frigida), and various forms of prairie sage are common through- 
out the state except in the mountainous and wooded sections. Russian thistle 
is common or abundant wherever farming is carried on. Burning bush 1s al nost 
as conspicuous as Russian thistle, but not nearly as productive or antigenically 
active. 

Bluegrass, timothy, and brome grass are important hay grasses. Western 
wheat grass (Agropyron repens) is widely distributed, but not a very abundant 
producer. As a rule grass pollens are not nearly as important in Montana as 
in the middle and eastern states. The trees are relatively unimportant, since 
trees are rare in the dry eastern part of the state and since the conifers of the 
mountainous section are inactive. 

The unusual quality of Glacier National Park as a refuge for fall hay fever 
victims is shown not only by the experience of ragweed sufferers who have 
visited the area but by careful checks of its possible pollen hazards. No official 
investigator has ever reported any kind of ragweed growing in the Park. My 
own survey made in the summer of 1946 confirms these negative findines and 
shows that ragweeds are rare even in surrounding areas. Finally, tests of the 
air have been carried out to determine whether appreciable amounts of active 
pollen are blown into the Park from outside sources, Durine the tourist season 
of 1946 daily air samples were taken at Belton and Many Glacier. Analysis of 
these samples showed that more than 80 per cent of the time the air was entirely 
free of ragweed, sagebrush, and related pollens. There was only a trace at any 
time—oeeasionally one or two and once five grains of pollen per eubie yard of 
air. If the total amount of ragweed pollen found during the season had occurred 
on one day, the degree of pollen contamination would still have been negligible. 


Nebraska 
Field Studies: 


Observations at Omaha, Lincoln, South Sioux City, Nebraska City, and valley of Platte 
River from Omaha to Big Springs, by author (O.C.D.). 
Omaha, 1940, E. S. Maloney, M.D., and M. H. Brodkey, M.D. 


Atmospheric Records: 


Omaha, 1929, E. L. MacQuiddy, M.D., and O. C. Durham. 

Omaha, summer and fall, 1929-1933, 1937-1942, by author (O.C.D.). 
Omaha, 1932, E. S. Maloney, M.D., and O. C. Durham. 

Omaha, summer and fall, 1947, E. L. MacQuiddy, M.D. 

Lincoln, summer and fall, 1928, Paul Blaek, M.D. 

North Platte, summer and fall, 1930-1953, 1936, 1937, by author (O.C.D.). 
Seottsbluff, 1942, by author (O.C.D.). 


Tree season, March to May. 

Grass season, mid-May to mid-July. 
Chenopod-amaranth season, July to mid-September. 
Hemp season, August and early September. 
Ragweed season, August and September, 


Of the four cities in Nebraska where adequate atmospherie records have 

been taken, three are adjacent to the Platte River Valley, Omaha at the junction 
, » J , ry sod 17 : , 7 i 

of the Platte with the Missouri River. However, the reeord at Omaha is much 
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like that of the other cities. Existing data would therefore seem to be applicable 
to the populous farming district of the state. Ragweeds are everywhere abun- 
dant and important with the chenopod-amaranths fully as productive as the 
ragweeds. In the eastern part of the state short ragweed and giant ragweed 
are easily dominant. In the western part of the state burweed marsh elder 
(Iva ranthifolia) furnishes most of the air-borne ragweed total—Seottsbluff 95 
per cent, Omaha 6 per cent, North Platte 10 per cent. No other ragweed com- 
pares with the above three species in productive ability. Coeklebur is common 
in cornfields, western ragweed on the prairies of the western part of the state. 
Total production for either plant is very low. 





The sages, including sand sagebrush of the western edge of the state and 
prairie sage scattered through most of the state, do not account for any appre- 
ciable amount of air-borne pollen as far as our present records go. 

Russian thistle and burning bush vie with each other for possession of the 
soil throughout the state. The Nebraska acreage of these weeds seems to be 
greater than that of any of the surrounding states. At Scottsbluff, North Platte 
and Lincoln the bulk of the pollen of this type comes from burning bush. At 
Omaha and probably all points along the Missouri River western water hemp 
(Acnida tamariscina) sheds much more pollen than either Russian thistle or 
burning bush. It is abundant as far west as Lincoln and Grand Island. Other 
chenopods, like lamb’s quarters and pigweeds, are of very minor importance. 

The third most important weed offender at Omaha and elsewhere along the 
Missouri River is hemp (Cannabis sativa), otherwise known as marihuana. 
While the pollen is not shed in such great quantities as that of ragweed, it is 
extremely toxic. Many persons are specifically sensitive to it. 

Grass pollen is abundant in the eastern third of the state and in any area 
where there are cultivated meadow grasses. Farther west where wild grasses 
are the main dependence for pasture and hay the level of atmospheric con- 
tamination by grass pollen is decidedly low. Bluegrass and timothy are standard 
grasses in the eastern part of the state. Brome grass is often planted along 
roadsides in the middle and western parts of the state. Western wheat grass 
isa typical wild grass of minor significance. 

Large quantities of tree pollen are encountered in the eastern edge of the 
state with diminishing amounts toward the west. As in other midwestern states 
elm, ash, cottonwood and box elder are planted for shade. Oak, hickory and 
walnut are found along the Missouri River Valley. 


Nevada 
Field Studies: 
Statewide, 1927, Henry Albert, M.D., and Virginia De Bell, M.D. 
Observations at Las Vegas and Boulder City, and along Southern Pacific from Tecoma 
to Reno—9 counties of 17, by author (O.C.D.). 
Combined Field and Atmospheric Studies: 


Lake Mead National Recreational Area, 1947, by author (O.C.D.).° 


Atmospheric Records: 


Reno, summer and fall, 1933, by author (O.C.D.). 


Tree season, April and May. 

Grass season, June to October. 

Chenopod season, July to September. 
Savebrush season, August to early October. 


Ragweed season, late August and September. 


*With the cooperation of National Park Service. 
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Records for the hay fever flora of Nevada are inadequate. Albert and De 
Bell rated Russian thistle as the chief offender with grasses second, Ragweeds 
are certainly not dominant. Note the very low ragweed epee for Lake oe 
page 525. During a daylight trip by train on the Southern Pacific cys ita: 
state the only ragweed observed was burweed marsh elder and this Was seen 
only once, near Wells. Desert ragweed (Franseria dumosa), a spring blooming 
ragweed, is known to grow in the southern part of the state but it is not con- 
spicuous in the vieinity of Las Vegas and Boulder Dam, am 

Albert and De Bell discount sagebrush for the Reno district, but it is cer- 
tainly the most conspicuous hay fever plant on hills and deserts in the central 
part of the state. In irrigated valleys Russian thistle and burnine bush are 
present, and probably abundant enough to be active. 

Bermuda grass is the principal lawn grass in Boulder City. The source 
of grass pollen causing allergy in the Reno area was not stated in the Albert 
and De Bell report. The only hay fever trees noted in central Nevada were 
juniper, probably Juniperus monosperma. 


New Hampshire 
Field Studies: 
Statewide evaluation of ragweed hay fever hazards, 1876, Morrill Wyman, M.D, 
Statewide, 1936, Jay N. Fishbein, M.D. 
Statewide, 1947, I. Chandler Walker, M.D. 
Observations in southeast corner of state only, by author (O.C.D.). 
Atmospheric Records: 


Bethlehem, summer and fall, 1934, 1935, by author (O.C.D.). 


Tree season, April and May. 
Grass season, June and July. 
Ragweed season, August and September. 


No atmospheric studies have been made in New Hampshire except the one 
at Bethlehem in the White Mountains. For the populous districts in the south- 
eastern part of the state the records for Boston and vicinity should be reason- 
ably accurate (see Massachusetts discussion). Short ragweed is the chief source 
of difficulty. Its distribution throughout the state is much affected by the 
topography of the state. In the mountainous regions the acreage of cultivated 
land is small and thus the incidence of ragweed and ragweed pollen likewise 
restricted. Conditions are better toward the north end of the state, particularly 
on the east border near the Rangeley Lake area. Bethlehem is a fairly good 
place for hay fever sufferers, depending on their degree of sensitiveness and 
somewhat on the severity of the season. 

For evaluation of the grasses and trees we quote from Pratt’s survey: 
here are five common erasses in New Kngland: June, orchard, sweet vernal, 
redtop, and timothy. The pollens of these grasses and of plantain are very 
difficult to differentiate, and therefore no effort was made to separate them. 
Furthermore, Rackemann and Wagner have shown by desensitization of pas- 
sively sensitized skin sites that although no one of the three commonest erasses 
(timothy, orchard and redtop) inva riably desensitizes to the two others, crossed 
reactions between the different species are very common, 


7 


‘“Among the trees, elm, birch, and oak were by far the most abundant 
pollinators, and are, therefore, probably the most important clinically. There 
were moderate amounts of poplar and maple pollen and a little alder. ash, and 
beech. Pine pollen frequently appeared on the slides in fairly large amounts, 
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but since pine pollen contains no atopic excitant, it was omitted from the charts 
and caleulations. At two stations where linden trees were in the neighborhood, 
a small quantity of pollen was recovered in July, but linden is a flowering tree 
and is not generally considered to be a cause of hay fever or asthma. It, too, 
was omitted from the charts. Oceasional grains of unidentified pollen were also 
disregarded,’ 


New Jersey 
Field Studies: 
Observations at Atlantie City, Trenton, New Brunswick, Newark, and Camden, by author 
(O.C.D.). 
Atmospheric Records: 


Paterson, August, 1875, ragweed tests, Elias J. Marsh, M.D. 

Atlantie City, summer and fall, 1934, 1935, by author (O.C.D.) 

Maplewood, New Brunswick, Teaneck, summer and fall, 1947, Verona, summer and fall, 
1946, 1947, Matthew Walzer, M.D., E. H. Walzer, M.D., and Robert Chait, M.D. 

Pitman, summer and fall, 1947, George I. Blumstein, M.D. 

Jersey City, see Staten Island, New York. 

Camden, see Philadelphia, Pennsylvania. 


Tree season, March to May. 
Grass season, May to mid-July. 
Ragweed season, August and September. 


Short ragweed and giant ragweed predominate throughout the state. For 
relative incidence of ragweed pollen at various points as compared with Phila- 
delphia and New York City, see ragweed index, page 526. English plantain is 
relatively abundant and is probably a minor cause of allergy in.all New Jersey 
cities. Red sorrel pollen is next in abundance among the weed pollens, but the 
figures are to be much discounted because of the low toxicity of the pollen. The 
grasses are the same as those of adjacent states—sweet vernal grass, bluegrass, 
timothy, orchard grass, and redtop. Hay fever trees are not abundant in the 
New Jersey barrens where pine predominates. In the populous centers elm, 
oak, and sycamore are common shade trees. 





New Mexico 
Field Studies: 
Statewide, 1922, S. J. Watson, M.D., and C. S. Kibler, M.D. 
Gallup, 1934, Alva Watry and R. W. Lamson, M.D. 
Observations at Belen, Clovis, Gallup, Grants, Mountair, Sand Springs, Shiprock, 
Taiban, Texico, Tucumeari and Willard—l4 of 31 counties, 1946, 1947, by author 
(O.C.D.). 
Combined Field and Atmospheric Studies: 


Albuquerque, 1946, 1947, W. I. Werner, M.D., W. G. Reed and E. L. Stormfels. 


Atmospheric Records: 


Roswell, summer and fall, 1933, by author (O.C.D.). 


No general statements regarding plant abundance or seasons can be given 
for New Mexico. The atmospheric study at Roswell during July, August, and 
September showed comparable amounts of chenopod pollen (mostly Russian 
thistle), ragweed pollen (about half burweed marsh elder) and grass pollen. 
The total of all three was not large compared with middle states standards. 
Sagebrush was not abundant. My observations in the central and eastern parts 
of the state have shown Russian thistle to be the most conspicuous weed in the 
farming areas, with burning bush and burweed marsh elder comparatively searee. 
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Some of the ehenopod pollen probably comes from various saltbushes (Atriplex 
spp.). Bermuda grass is an important factor probably through the months of 
May to September or October. 

“ Watry and Lamson in their report of an intensive field survey at Gallup 
stress the following: one-seeded juniper (Juniperus monosperma) pollinating in 
early spring, wild grasses (Agropyron palmert_and Hilaria jamesir) pollinat- 
ing in the spring, various saltbushes pollinating in early summer and. fall, 
Russian thistle in summer and sagebrush (Artemisia tridentata) in late fall. 
Juniper, Russian thistle, and sagebrush are regarded as of greatest importance. 

Werner gives the seasonal incidence of hay fever pollens at Albuquerque 
as follows: tree season, February to April; grass season, April to October ; 
Russian thistle season, June to September; ragweed season, September, Cotton- 
wood and juniper are mentioned as major causes of allergy. The amount of 
pollen from either of these plants is roughly forty times as much as that from 
ragweed. The elms are also very productive, but are regarded as a minor cause 
of allergy. The Russian thistle and grass figures are low, but both are much 
higher than those for ragweed. Bermuda grass is the principal souree of grass 
pollen. Ragweed species noted by Werner are said to include both Ambrosia, 
probably western ragweed, and ‘‘false ragweeds’’ (Franseria). Sagebrush pol- 
len did not appear on the slides. During the period of October to January the 
air is practically free from all pollen. Sand sagebrush (Artemisia filifolia) is 
a conspicuous and probably important plant in the northeast corner of the state. 


New York 
Field Studies: 


Statewide evaluation of ragweed hay fever hazards, 1876, Morrill Wyman, M.D. 
Adirondack region, summer and fall, 1935, New York State Department of Health, B. R. 
Rickards. 

Observations in metropolitan area, Buffalo and Niagara Falls, by author (O.C.D.). 

New York City, 1926, Vander Veer et al., (F. H. Hodgson). 


Atmospheric Records: 


Statewide, 1937-1946, 22 cities and towns, for list see ragweed index, page 526, New 
York State Department of Health. 

Brooklyn, summer and fall, 1936-1944, Matthew Walzer, M.D. 

Buffalo, summer and fall, 1925-1928, 8. J. Parlato, M.D. 

Buffalo, summer and fall, 1929-1933, 1937-1943, by author (O.C.D.). 

Buffalo, 1944, John A. Frisch. 

Buffalo, summer and fall, 1946, 1947, Carl B. Arbesman, M.D. 

Coney Island, summer and fall, 1929, G. A. Spivacke, M.D., and O. C. Durham. 
Croton, 1946, 1947, BE. H. Walzer, M.D., Jerome Sherman, M.D., Robert Chait, M.D. 
Matthew Walzer, M.D. 

Fire Island, 1937, summer and fall, by author (O.C.D.). 

Fire Island, 1947, E. H. Walzer, M.D., Jerome Sherman, M.D., Robert Chait, M.D., and 
Matthew Walzer, M.D. 

Garden City, 1947, summer and fall, BE. H. Walzer, M.D., et al. 

Hewlett, 1947, summer and fall, EB. H. Walzer, M.D., et al. 

Lake Placid, summer and fall, 1934, 1935, by author (O.C.D.). 

Mineola, summer and fall, 1947, E. H. Walzer, M.D., et al. 

New York City, 1929, M. A. Ramirez, M.D. 

New York City (Manhattan), 1929-1944, by author (O.0.D.). 


, and 


New York Metropolitan Area, summer and fall: 
Bronx, 1946, 1947, E. H. Walzer, M.D., Jerome Sherman, M.D. 
and Matthew Walzer, M.D. 
Brooklyn, 1945-1947, BE H. Walzer, M.D., et al. 
Mlushing, 1946, 1947, B. H. Walzer, M.D., et al. 
Jamaica, 1947, BE. H. Walzer, M.D., et al. 
Manhattan, 1946, 1947, BE, H. Walzer, M.D., et al. 


» Robert Chait, M.D., 
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Ozone Park, 1946, E. H. Walzer, M.D., et al. 
Rockaway, 1947, E. H. Walzer, M.D., et al. 
Staten Island, 1947, E. H. Walzer, M.D., et al. 
Queens Park, 1936, Works Progress Administration. 
Rochester, summer and fall, 1940-1943, 1945-1947, Jerome Glaser, M.D. 
Saranac, summer and fall, 1935, by author (O.C.D.). 
Syracuse, summer and fall, 1933, G. C. Cooney, M.D. 
Syracuse, summer and fall, 1943, J. R. Wiseman, M.D. 
White Plains, 1947, E. H. Walzer, M.D., Jerome Sherman, M.D., Robert Chait, M.D., 
and Matthew Walzer, M.D. 
Yonkers, 1932, R. P. Wodehouse, Ph.D. 


Tree season, March to May. 


Grass season, mid-May to mid-July. 
Ragweed season, August and September. 


The ragweeds of New York State are few in kind and numerous in quantity. 
Short ragweed and giant ragweed are almost the sole sources of air-borne rag- 
weed pollen. Atmospheric concentration is heaviest in the western end of the 
state and lightest in the Adirondack region. Concentrations in the Catskills 
are not low enough for the area to be recommended as a ragweed hay fever 
refuge. Kven in the Adirondacks very few places show a consistent low rating 
year after year. In Lake Placid, for example, in 1940 there were only two days 
with a concentration of 25 pollen grains per eubie yard of air during the summer 
and fall. The very next year there were 17 days when the count reached 25 
or more. The index figures given in the table on page 526 are averages for each 
place. The old index of 93 for Buffalo was probably higher than it should be 
due to some unknown factor affecting the Weather Bureau slides during all 
the years that the Weather Bureau station was used for sampling. Subsequent 
studies in Buffalo have given it a lower rating. The figure assigned in the table 
is a compromise between the two. 

Chenopods, amaranths, and sages (wormwoods) are found in small or 
extremely small amounts, and are probably not clinical factors anywhere in 
the state. English plantain, which pollinates during the grass season and after- 
ward, is the only weed outside the ragweed group that deserves consideration. 
The great difficulty with testing of the pollen of this plant is to distinguish 
between skin reactions and clinical significance. 

While grass pollen incidence is heaviest during the period noted at the 
beginning of this discussion, it must be remembered that grass pollen may 
appear in the air in toxic quantities in some localities any time during the 
summer and fall. Grasses involved during the regular season in New York 
State are those of the eastern seaboard—sweet vernal grass, bluegrass, timothy, 
orchard grass, and redtop. The souree of grass pollen during the late summer 
and fall is difficult to determine, except for those who are immediately exposed 
to corn pollen. 

The variety of wind-pollinated trees is large. In the New York City area 
oak, syeamore, birch, elm, ash, and hickory are the heaviest producers. Other 
trees of minor importance include maple, box elder, beech, walnut, paper mul- 
berry, and tree of heaven. 

North Carolina 
Field Studies: 

Observations in Asheville, Charlotte, Hickery, and Lenoir, by author (O.C.D.), 

Combined Field and Atmospheric Studies: 


Charlotte, 1933-1947, L, C, Todd, M.D, 
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Atmospheric Records: 
Asheville, summer and fall, 1934, 1935, by author (0.C.D.). 
Hatteras, summer and fall, 1934, 1935, by author (O:G2D)s 
Raleigh, summer and fall, 1929-1933, by author (CLG. DA. 


Upper Air Tests: 
Over the Blue Ridge Mountains and the central part of the state, 1940, by author 
(O;G SDs). 


Tree season, February to May. 
Grass season, mid-May to mid-July, sometimes fall (see discussion). 
Ragweed season, August and September. 


The raeweeds and grasses are the chief sources of pollen in North Carolina. 
Short ragweed and giant ragweed are widely distributed and highly productive 
from Cape Hatteras to the Great Smoky Mountains. The Hatteras record is 
probably somewhat higher than it should be on aecount of the sampling station 
being located too close to a weed patch, The series of tests made on the ridge 
of the Great Smoky Mountains just over the Tennessee line give a very 200d 
idea of the relative incidence of ragweed pollen in heavily wooded sections of 
high altitude. They show that the upper air is contaminated during the ragweed 
season and that the pollen will drop down into areas where there are no weeds 
at all. This situation is confirmed by my own upper air tests from commercial 
transports flying across the state. Shrubby marsh elder (/va oraria) is a minor 
factor, and that only in tidewater flats. Cocklebur is a very minor tactor 
anywhere. 

The role of English plantain as an allergen in North Carolina can be judged 
by Todd’s figures averaged over 12 years. The total annual eatch of this pollen 
was only 2 per cent as much as of ragweed, 

In addition to the northern e@rasses, including sweet vernal grass, bluegrass, 
timothy, orchard grass, and redtop, which are abundant in the mountain valleys, 
there is considerable Bermuda grass in the warmer parts of the state. At 
Charlotte the average catch of grass pollen over a 12-year period was half as 
much as of ragweed. In 1933 erass figures were low through May and June, 
becoming heavier in July, and running often heavier than ragweed through 
September. Some grass pollen was found during the first week of October. 
Todd’s comment follows: ‘‘The important complicating factor of the grass 
pollens during the ragweed season is usually overlooked. In this section of the 
country it is of especial importance, as the grass season carries on through the 
‘agweed season and lasts for some time afterwards and shows a higher daily 
average even during the main ragweed season.’’ 

Tree pollens are very abundant throughout the Appalachian region. Oak 
is the most productive at Charlotte. Elm is a close second, followed by the 
hickory-walnut-peean group, cedar and maple. Todd says he is ‘‘impressed 
with the considerable number of tree-pollen-sensitive patients.’ 

North Dakota 
Field Studies: 

Statewide, 1932, R. V. Ellis, M.D., C. O. Rosendahl, Ph.D., and A. O. Dahl, Ph.D. 

ObserVations in Fargo, Grand Forks, Minot, Devils Lake, Williston and Red River 

Valley, by author (0.C.D.). 

Atmospheric Records: 


Fargo, see Moorhead, Minnesota, 
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Tree season, April and May. 

Grass season, June and July. 

Russian thistle season, July to September. 
Ragweed season, mid-July to September. 
Sagebrush season, mid-August to September. 


Weed production and weed pollen production are very heavy in the rich 
farm land of the Red River Valley—a strip of land some 30 to 40 miles wide 
along the extreme eastern edge of the state. Here short ragweed and burweed 
marsh elder (Iva xanthifolia) are the important ragweeds. These give a rating 
for Fargo (twin city with Moorhead, Minnesota) of 125 which, for all practical 
purposes, is as high as any place in the United States. Probably giant ragweed 
contributes a small amount of the total. The burweed marsh elder proportion 
is less than 8 per cent. Outside the Red River Valley no atmospheric testing 
has been done but if we may judge by the two nearest counting stations in 
South Dakota, Aberdeen and Mobridge, the amount of ragweed pollen in the 
central and western parts of North Dakota must be less than one-tenth as much 
as in the Red River Valley. The species involved in the drier parts of the state 
include those mentioned above, together with western ragweed. Poverty weed 
(Iva axillaris) is a rare form of ragweed found only in heavy alkaline soil. The 
sages (Artemisia spp.) are of minor importance in the Red River Valley and 
probably as important as ragweed in the middle and western sections. Pasture 
sage (A, ludoviciana) is found throughout. Sagebrush (A. tridentata) is com- 
mon in virgin soil in the western part. 

The really important sourees of hay fever pollen in North Dakota are 
Russian thistle and burning bush. Both are widely and abundantly distributed. 
Judged by South Dakota statistics Russian thistle outranks burning bush in 
production of pollen. Since the Russian thistle pollen is known to be more toxic 
the relative importance of the two plants ean be easily judged. 

Grasses are fairly important in the Red River Valley and certainly of 
diminishing importance as one proceeds westward. Bluegrass is dominant in 
the farming area with only small amounts of timothy. Brome grass (Bromus 
inermis) and the cultivated wheat grass (Agropyron cristatum) ave very common 
in farming districts. 

Trees are of minor importance. Those used almost exclusively for planting 
in towns and farmyards are elm, cottonwood, ash, and box elder. 


Ohio 
Field Studies: 


Observations in all principal cities throughout the state, by author (O.C.D.). 


Combined Field and Atmospheric Studies: 


Toledo, 1926, Karl D. Figley, M.D. 


Atmospheric Records: 
Akron, summer and fall, 1946, 1947, Karl D. Way, M.D. 
Cineinnati, summer and fall, 1939-1944, by author COLD aye 
Cleveland, summer and fall, 1928, Milton B. Cohen, M.D. 
Cleveland, summer and fall, 1929-1954, 1937-1941, by author (O.C.D.). 
Cleveland, 1940-1944, Cleveland Health Museum, Bruno Gebhard, M.D. 
Toledo, 1928, 1932, 1933, Karl D. Figley, M.D. 
Youngstown, summer and fall, 1946, 1947, Samuel R. Zoss, M.D. 
Tree season, March to early June. 
Grass season, mid-May to mid-July. 
tagweed season, August and September, 
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The hay fever pollens of Ohio are essentially the same as for other tis 
of the central Ohio-Mississippi Valley. Short ragweed and ojant ragweed are 
the only members of the ragweed family that need be considered, Very small 
amounts of burweed marsh elder may be found in Toledo and Cleveland. The 
only form of sage is annual sage (Artemisia annua) which is found in Cincinnati 
and other communities in the southern part of the state. Its total contribution 
to the air content in Cincinnati is about 2 per cent of that of ragweed, English 
plantain and red sorrel shed their pollen during the grass season. The former 
is occasionally active, the latter seldom, if ever. Pigweed and lamb’s quarters 
are widely distributed but, because of the small amount of pollen matured or 
low toxicity, or both, they are not regarded as of more than slight importance 
in allergy. 

The grasses of Ohio are the same as for other northern states—hluegrass, 
timothy, orehard erass, redtop, and Canada bluegrass. Tree pollens are varied 
and abundant. Elm and oak produce the most pollen. Other trees of lesser 
importance include ash, maple, box elder, syeamore, walnut, and hickory. Cases 
of specific tree pollen sensitiveness are rare. 


Oklahoma 
Field Studies: 
Statewide, 1926, R. M. Balyeat, M.D., and T. R. Stemen. 
Statewide, 1941, Ralph Bowen, M.D. 
Observations at Oklahoma City, Tulsa and in the Panhandle area, by author (O.C.D.). 


Combined Field and Atmospheric Studies : 
Tulsa County, Okmulgee County (cities of Okmulgee and Henryetta), Muskogee 
County, 1926, E. R. Denny, M.D., and G. E. Tenney. 

Atmospheric Records: 


Oklahoma City, 1926, 1927, 1937, 1946, R. M. Balveat, M.D., Herbert Rinkel, M.D.., 
and T, R. Stemen. 

Oklahoma City, 1929-1933, 1937-1939, by author (O.C.D.). 

Fort Sill, summer, 1941, by author (O.C.D.). 

Pawhuska, 1931, E. R. Denny, M.D., and O. C. Durham. 

Tulsa, 1931, E. R. Denny, M.D., and O, GC. Durham. 


Tree season, February to May. 

Grass season, May to September. 
Chenopod-amaranth season, July to early Oetober, 
Ragweed season, mid-August to mid-October, 


Because of the steep gradation in rainfall from that of the Ozark region of 
eastern Oklahoma to the Panhandle area, the hay fever flora decreases in variety 
and output of pollen as one proceeds westward. No atmospheric tests have been 
made in eastern Oklahoma, all surveys having been confined to the middle of 
the state. However, it may be safely assumed that the conditions in the Pan- 
handle are similar to those found in the Panhandle of Texas. See data for 
Amarillo. The ragweeds of the eastern edge of the state are short ragweed, 
giant ragweed, and southern ragweed (Ambrosia bidentata). Rough marsh 
elder is a very minor factor in river bottom land only. It may be found as far 
west as the middle of the state. Southern ragweed extends as far west as Tulsa. 
Its contribution to the ragweed total has not been assessed. 
is the principal ragweed of the western part of the state. 
destroyed in the { 


Western ragweed 
It has been largely 
arming areas, but traces may be found as far east as Tulsa. 
The variation in index figures for the cities of 


central Oklahoma, page 526. is 
probably accounted for by the location 


of the sampling stations involved 
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more than by actual differences in average concentration year after year. 
Prairie sage and related species were formerly widely distributed through the 
central and western sections, but have now been destroyed in all farm land. 
In the Panhandle counties sand sagebrush (Artemisia filifolia) is very abundant 
and probably an active factor in allerey. 

The amaranths and chenopods are often more abundant than ragweed in 
central and western Oklahoma. The amount of this type of pollen at Oklahoma 
City is not impressive, but along the Arkansas River and in most lowlands there 
is a great deal of western water hemp. Along the northern edge of the state 
west of Ponea City, Torrey’s amaranth is common in sandy soil. It hag the 
appearance of western water hemp, and is fully as productive. Palmer’s ama- 
ranth is said to be found in south and southwest Oklahoma. Russian thistle is 
probably a more serious hay fever offender than any of the amaranths (inelud- 
ing western water hemp). This tumbleweed is typical of the western part of 
the state. West and northwest winds are likely to blow the pollen for a con- 
siderable distance from its area of origin. 

Oklahoma grasses are a mixture of northern and southern grasses, the 
northern grasses being bluegrass and timothy, the southern, Bermuda grass and 
Johnson grass. Atmospheric tests at Okmulgee revealed comparatively large 
amounts of grass pollen during May, moderate amounts during June and July, 
and appreciable amounts through September. 

Tree species are varied and tree pollen is abundant in the eastern edge of 
the state and almost wholly absent from the western portion. In central Okla- 
homa sizable amounts of oak, poplar, ash, elm, and hickory pollens are obtained 
by air sampling. 

Oregon 
Field Studies: 

Statewide, 1930, Robt. F. E. Stier, M.D., Guy Hollister, and Thomas A. Bonser. 

Statewide, 1927, C. T. Chamberlain, M.D. 

Willamette Valley, 1929, H. H. Foskett, M.D. 

Observations in Portland, Pendleton, Klamath Falls and surrounding area, 1929, 1947, 

by author (0O.C.D.). 


Combined Field and Atmospheric Studies: 
Olympic National Park, 1947, by author (O.C.D.).* 
Crater Lake National Park, 1947, by author (O.C.D.).* 
Atmospheric Records: 


Portland, summer and fall, 1933, by author (O.C.D.). 


Upper Air Tests: 
Pendleton to Portland to Eugene and Medford, 1940, by author (O.C.D.). 


Western Oregon.— 

Tree season, February to April. 
Grass season, late April to August. 
Plantain season, May to October. 


Zecause of the heavy rainfall of western Oregon (west of the Caseades) as 
compared with the very low rainfall of eastern Oregon, the discussion of the hay 
fever flora of the state can best be divided and presented separately. Ragweeds 
of anv kind are so rare in western Oregon that during two whole seasons of at- 
mospherie tests at Portland only one grain of ragweed pollen was found. One 
species of false ragweed, known as beach bur (Franse ria bipinnatifida), grows 


*With the cooperation of National Park Service, 
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on sandy beaches along the west coast but its total output of pollen Is extremely 
small. Judging by a record obtained by Deamer at Arcata, alitornia, some 
70 miles down the coast from the southwest corner of Oregon, there might be 
slight atmospheric ragweed pollen contamination in the southwest corner of 
Oregon. ae i. 

The grass pollen season is long and intense, the principal sources of this 
type of pollen being redtop, velvet grass (//olcus lanatus), orehard grass, pues 
erass, perennial rye grass (Lolium perenne) and timothy. A number ot other 
erasses of minor importance are listed in the literature. Enelish plantain 1s 
probably more important in western Oregon and Washington than anywhere else 
in the United States. The season parallels that of the grasses. The pollen is 
said to be a frequent primary offender. Red sorrel (Rumex acetosella), a mem- 
ber of the dock family, is common and a good producer of pollen. The pollen is 
regarded as of very low toxicity. 

Tree pollens are said to be more active in western Oregon than in the cen- 
tral states. Important trees of the Portland area include walnut, poplar, English 
walnut (very important locally), bireh, alder, hazelnut (Corylus californica), 
oak and box elder. 

There are no ragweeds in Crater Lake National Park and only a trace of 
sagebrush within the boundaries of the area. The 1947 atmospheric tests re- 
vealed only a few stray grains of ragweed pollen (see index, page 526) during 
the whole season and even fewer of sagebrush than ragweed. During the tourist 
season the only possible source of difficulty would seem to be the grasses. In- 
cidence of air-borne grass pollen at the Park headquarters was less than 1 per 
cent as mueh as is encountered in western Oregon and Washineton. Bracken 
spores, although abundant in the air during the summer, are regarded as being 
practically nontoxic. 


Eastern Oregon,— 

Tree season, March to May. 

Grass season, June and July (occasionally to September). 
Ragweed season, August and September. 

Sagebrush season, August to October. 


Sagebrush (Artemisia tridentata) and prairie sage (A. ludoviciana) are in 
most parts of eastern Oregon much more important than the ragweeds. Most 
of the small amount of ragweed comes from burweed marsh elder (Iva «xanthi- 
folia). In cultivated areas Russian thistle is well established and an important 
hay fever offender. With it are small amounts of several annual species of the 
saltbushes (Atriplex spp.). Lamb’s quarters and pieweeds are widely distrib- 
uted in farm lands, but are probably not important plants as compared with 
Russian thistle. 

Stier regards Kentucky bluegrass (Poa pratensis) as the most important 
grass of eastern Oregon and lists the wheat grasses as of secondary importanee. 
Smooth brome (Bromus inermis) is found in waste places and cultivated soil. 
The total output of all grasses is low compared with grass pollen incidence in 
western Oregon or in the central states. 

Trees are few and comparatively unimportant. Local difficulty could be 
caused by the pollen of birch, alder, aspen, cottonwood. and box elder. 


Pennsylvania 
Field Studies: 


Eastern Pennsylvania, 1944, Harry L. Rogers, M.D, 
Observations in Philadelphia, Pittsburgh, Altoona, 


} Harrisburg, Washington, and Wil 
liamsport, by author COG De, 
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Atmospheric Records: 


Altoona, summer and fall, 1944, A. H. Neidorff, M.D. 

Pittsburgh, summer and fall, 1929-1933, 1938-1944, by author (O.C.D.), 

Philadelphia, summer and fall, 1943 Hi arry L. Rogers, M.D. 

Pittsburgh, summer and fall, 1945- 1947, Leo H. Criep, M.D., Louis Kriendler, M.D. 
Theo. Aaron, M.D., and antes Dunn, M.D. 
Philadelphia, 1927-1933, J “Alpert fen Clarke, Jr., M.D. 

Swarthmore, 1928, J. ‘Mesancer Clarke, Jr., M.D. 

Philadelphia, summer and fall, 1929-1933, 1938-1944, by author (O.C.D.). 
Philadelphia, 1931, H. B. Wilmer, M.D., and H. M. Cobe. 

Philadelphia, 1934, E. B. Seott, Leo H. Criep, M.D., and M. A. Green, M.D. 
Philadelphia, 1935, 1936, J. Alexander Clarke, Jr., M.D., and A. L. Bolden, M.D. 
Philadelphia, summer and fall, 1945-1947, George I. Blumstein, M.D. 

Vietor Hirsch, M.D., and Jay Spiegelman, M.D. 

Broomal, summer and fall, 1947, George TI. Blumstein, M.D., Victor Hirsch, M.D., and 
Jay Spiegelman, M.D. 

Hatsboro, summer and fall, 1947, George I. Blumstein, M.D., Vietor Hirsch, M.D., and 
JaySpiegelman, M.D. 


Upper Air Tests: 


Over Alleghenies from Philadelphia to Williamsport and Akron, Ohio, to Philadelphia, 
1939, by author (O.C.D.). 


Tree season, mid-March to mid-May. 


Grass season, May to mid-July. 
Ragweed season, August and September. 


Short ragweed is dominant throughout Pennsylvania with giant ragweed 
second in production and importance. There is too little pollen from cocklebur 
for it to be of any clinical importance. Such mountain resorts as Kane are not 
recommended as refuges from ragweed pollen as upper air sampling has shown 
heavy concentrations of ragweed pollen for several thousand feet above the 
Appalachian Range. A few annual sage plants may be found in the larger 
cities but production is probably insignificant. Clarke’s count of ‘‘Artemisia’’ 
in 1935 and 1936 in Philadelphia ean hardly be explained in the heht of a total 
lack of these pollens in my routine Weather Bureau sampling in the same city. 

Clarke’s figures showed half as much grass pollen in the air as ragweed 
pollen. This is a very unusual record and gives an idea of the exposure of grass 
sensitive persons in that area. Sweet vernal grass is found east of the Alle- 
ehenies, otherwise the grasses are the same throughout—bluegrass, timothy, or- 
chard grass, redtop. The plantain totals for Philadelphia are only a fourth as 
much as grass. Rogers analyzed a series of 102 persons showing positive reaction 
to plantain pollen and decided that only in two of these was plantain the sole 
cause of hay fever. He says of red sorrel: ‘‘We have seen but one person who 
reacted to sorrel and not to either plantain or grass. This was a weak reaction 
and probably the cause of a very mild hay fever.’ 

Tuft and Blumstein found that only 1 per cent of all their hay fever cases 
was caused solely by tree pollens. In their list of active tree pollens the order 
of importance was judged to be, poplar, maple, elm, oak, syeamore, and ash, 
Outstanding trees in the Clarke tests were, in their order of production, syea- 
more, oak, poplar (cottonwood), maple, ash, elm, birch, beech, walnut, and 


hickory. 
Rhode Island 


Field Studies: 


Statewide evaluation of ragweed hay fever hazards, 1876, Morrill Wyman, M.D, 


Statewide, 1936, Jay N. Fishbein, M.D. 
Statewide, 1947, I. Chandler Walker, M.D, 
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Combined Field and Atmospheric Studies: 


Providence, 1940, Henry N. Pratt, M.D., and associates, 


Atmospheric Records: 


Block Island, 1934, 1935, by author (O.C.D.). 

Providence, summer and fall, 1947, Francis H. Chafee, M.D. 
Tree season, April and May. 

Grass season, June and July. 

Ragweed season, August and September. 


At least 95 per cent of the pollen in the air during the fall season in Rhode 
Island is from short ragweed. Giant ragweed is rare. Lamb’s quarters, pig- 
weed, and wormwood produce insignificant amounts of pollen. Plantain is not 
mentioned by Pratt. In the ragweed index, page 526, it will be noted that 
heavier ragweed pollen concentrations were encountered on Block Island than in 
the city of Providence. This difference is probably due to the Block Island slides 
being exposed much closer to sources of contamination than were the slides in 
Providence. 

Pratt’s comment on the grasses of New England, June grass, orchard erass, 
redtop, sweet vernal grass, and timothy, are pertinent: ‘‘The pollens of these 
erasses and of plantain are very difficult to differentiate, and therefore no effort 
was made to separate them. Furthermore, Rackemann and Wagner have shown 
by desensitization of passively sensitized skin sites that, although no one of the 
three commonest grasses (timothy, orchard and redtop) invariably desensitizes 
to the two- others, crossed reactions between the different species are very 
common,’ 

For an evaluation of the tree pollens we quote again from Pratt: ‘‘ Among 
the trees, elm, birch, and oak were by far the most abundant pollinators, and are 
therefore probably the most important clinically. There were moderate amounts 
of poplar and maple pollen and a little alder, ash, and beech. Pine pollen fre- 
quently appeared on the slides in fairly large amounts, but since pine pollen 
contains no atopic excitant, it was omitted from the charts and calculations. At 
two stations where linden trees were in the neighborhood, a small quantity of 
pollen was recovered in July, but linden is a flowering tree and is not eenerally 
considered to be a cause of hay fever or asthma.’’ 


South Carolina 
Field Studies: 


Charleston, 1933, J. H. Hoch and J. I. Waring, M.D. 
Charleston, summer and fall, 1929-1933, by author (O.C.D.). 
Tree season, February to May. 

Grass season, May to early August. 

Ragweed season, mid-August to mid-October. 


Detailed data for South Carolina are almost entirely lacking except for 
the vicinity of Charleston. Ragweeds are certainly the principal source of 
hay fever pollen, short ragweed being the leading producer. Shrubby marsh 
elder and cocklebur are very minor factors in the ragweed problem, However, 
there are two composites, essentially insect-pollinated, but occasionally send- 
ing out appreciable amounts of air-horne pollen. The groundsel tree (Baccharis 
halimifolia) is found only alone the coast while dog fennel (Eupatorium capilli- 
folium) is abundant inland. The erasses are decidedly southern in type with 
sermuda grass the leadine offender. 


rT’ Md 
The northern grasses are common in the 
mountainous sections of the state. 


Hoch and Waring consider the following trees 
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and shrubs to be most important: oak, wax myrtle (Myrica spp.), hackberry 
(Celtis spp.), elm and maple. Trees of possible minor importance include swamp 
cypress (Taxrodium distichum), red cedar (Juniperus spp.), poplar, bireh, beech, 
paper mulberry, sweet gum, sycamore, and tree of heaven. 


South Dakota 

Field Studies: 

Statewide, 1952, R. V. Ellis, M.D., C. O. Rosendahl, Ph.D., and A. O. Dahl, Ph.D. 

Observations in Black Hills area, at Aberdeen, Pierre, Rapid City, Sioux Falls and 

extreme southeast corner of state—24 of 69 counties, 1944, by author (0.C.D.). 
Atmospheric Records: 

Aberdeen, summer and fall, 1937, J. L. Calene, M.D. 

Mobridge, summer and fall, 1932, G. H. Twining, M.D. 

Pierre, summer and fall, 1930-1932, by author (O.C.D.). 

Rapid City, summer and fall, 1936, 1937, by author (0.C.D.). 

Sioux Falls, 1937, Charles A. Stern. 


Tree season, March and April. 

Grass season, mid-May to mid-July. 

Russian thistle season, July to September. 
Ragweed season, late July to September. 
Sagebrush season, late August and September. 


The eastern third of this state has enough rainfall to support a moderate to 
heavy growth of short ragweed. West of the Missouri River this important 
species is rare. Burweed marsh elder is common throughout but not very pro- 
ductive. Western ragweed is widely distributed but is not an important source 
of air-borne pollen. True sagebrush is not present in the eastern or central 
western part of the state as far as I have investigated. It is not found in the 
Black Hills but is present in the extreme northwest corner of the state. Prairie 
sage, pasture sage, and dragon sage are widely distributed, but the totals of sage 
pollen found in the cities listed above are not large except at Rapid City where 
it is certainly an important factor in hay fever. 

The chenopods are everywhere conspicuous and abundant, except in the 
vicinity of Sioux Falls. Russian thistle is the leading offender with relatively 
high atmospherie¢ incidence. Burning bush is often more abundant than Russian 
thistle, but usually produces much less pollen. If pigweed is important any- 
where, it should be reckoned with in central South Dakota (Brule County). 
Here the acreage is greater and the weeds more vigorous than I have observed 
anywhere else. Western water hemp is locally abundant between Sioux Falls 
and Sioux City, Iowa, also along the Missouri River from Sioux City to Yankton. 
Hemp (Cannabis sativa) is also occasionally locally common in the extreme 
southeast corner of the state. 

The common meadow erasses, bluegrass, and timothy, are probably as im- 
portant in eastern South Dakota as they are anywhere in the Mississippi Basin. 
In the middle and western parts of the state contact with grass pollen is light. 
This prairie state is devoid of native trees except in the Black Hills area and 
along the streams in two or three tiers of counties on the eastern border. The 
favorite trees used for planting are elm, cottonwood, ash and box elder. Tree 
pollens are certainly a very minor factor whether considered singly or as a group. 


Tennessee 
Field Studies: 


Memphis area, 1934, J. B. Lackey, M.D., and Alfred Goltman, M.D. 
Observations in Nashville, Memphis, 1928, Knoxville, Chattanooga, 


1947—25 of 95 counties, by author (O.C.D.). 


1946, Gatlinburg, 
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Combined Field and Atmospheric Studies: 
Memphis and surrounding territory, summer and fall, 1928-1930, J. P. Henry, M.D., and 


A, L. Herring. = 
Great Smoky Mountains National Park, air tests at Gatlinburg and Newfound Gap, 1947, 
by author (O.C.D.).* 
Atmospheric Records: 
Knoxville, summer and fall, 1930-1933, by author (O.C.D.). 
92 QF — . ” 
Memphis, summer and fall, 1929-1938, 1936, 1937, 1940, by author (O.C.D.). 
Nashville, summer and fall, 1937, by author (O.C.D.). 
Nashville, 1939, Evangeline Bowie, M.D. 
Nashville, summer and fall, 1945-1947, Edna S. Pennington, M.D. 
Tree season, February to May. 
Grass season, May to August. : 
Ragweed season, mid-August to mid-October. 
Fall blooming elm season, September. 
Annual sage season, September and early October. 


Tennessee lies wholly within the ragweed belt. Even in the Appalachian 
Mountains where the acreage of short ragweed and giant ragweed is small, there 
is enough ragweed pollen in the upper air to cause symptoms. The best record 
for the state was obtained at Newfound Gap in the Great Smoky Mountains 
National Park. However, there are no facilities for entertaining guests in this 
part of the Park. In the lower altitudes on both sides of the mountain, ragweeds 
are everywhere present in cultivated land. Southern ragweed and rough marsh 
elder (Iva ciliata) grow sparingly in Mississippi River counties. Annual sage 
(Artemisia annua), known locally in the south as ‘‘Sweet Annie,’’ is a typical 
weed of vacant lots and neglected areas in the larger southern cities. It has 
reached maximum development in Nashville where it is a strong rival of ragweed. 
Pollen production is small compared with ragweed but enough that the plant 
should be recognized as a locally important source of composite pollen allergy. 
No other weeds seem to be important in Tennessee in spite of the wide distribu- 
tion of pigweed and lamb’s quarters and local growths of spiny amaranth 
(Amaranthus spinosus). 

The grasses of Tennessee are more southern than northern. Bermuda erass 
is dominant. The total amount of grass pollen in the air according to all ob- 
servers is usually very small. Trees are plentiful throughout. Bowie named the 
following as being particularly productive: elm, hackberry, beech, oak, Osage 
orange, hickory and walnut. At Memphis, Lackey and Goltman listed more than 
40 species of trees without evaluating any of them. The possibility of pecan 
pollen sensitiveness should not be overlooked. In the southeastern part of the 
State privet (Ligustrum spp.) pollen, though essentially inseet-borne, is a minor 
‘ause of inhalant allergy. Red elm (Udmus serotina), which sheds its pollen in 
the fall, often gives positive reactions on ragweed hay fever victims. 


Texas 
Field Studies: 


Statewide, 1929, 1935, E. D. Sellers, M.D. 

South central Texas, 1930, S. W. French, M.D. 

Southwest Texas, 1924, 1926, 1930-1932, I. S. Kahn, M.D. 

Lower Rio Grande Valley, 1942, Ralph Bowen, M.D., and L. Irby Davis. 
West Texas, 1934, E. D. Sellers, M.D. 

Austin, winter, 1918, S. N. Key, M.D. 


Observations at San Antonio, Austin, Fort Worth, Dallas, Dalhart and Amarillo. } 
author (0.C.D.). 


Vv 


*With the cooperation of National Park Service. 
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Combined Field and Atmospheric Studies: 


San Antonio and surrounding area, 1944, F. W. Bieberdorf and Maj. 8. F. Hampton. 


Atmospheric Records: 


Fort Worth, 1929-193], S. Hulsey. 

Dallas, summer and fall, 1945-1947, J. H. Black, M.D. 

Dallas, summer and fall, 1929, J. H, Black, M.D., and O. C. Durham. 
Amarillo, summer and fall, 1931-1933, by author (O.C.D.). 
Dallas, 1929-1933, 1937, by author (0.C.D.). 

E] Paso, summer and fall, 1929, by author (0.C.D.). 
Brownsville, summer and fall, 1931-1933, by author (O.C.D.). 
Corpus Christi, summer and fall, 1934, by author (0.C.D.). 
Dallas, summer and fall, 1929-1933, 1937, by author (0O.C.D.). 
Fort Worth, summer and fall, 1928, T. C. Terrell, M.D. 
Dallas, 1928-1932, J. H. Black, M.D. 

Houston, summer and fall, 1928, D. H. Hotchkiss, M.D. 
Houston, summer and fall, 1930-1933, by author (0.C.D.). 
Galveston, summer and fall, 1934, 1935, by author (O.C.D.). 
San Antonio, 1928, 1929, I. S. Kahn, M.D. 


Texas—North Central Area.— 


Tree season, January to April. 

Grass season, April to September. 

Ragweed season, September and October. 
Scrub elm season, late August and September. 


Brownsville and Lower Gulf Area.— 


Tree season, January to April. 
Grass season, throughout the year. 
Amaranth season, May to Oetober. 
Ragweed season, June to October. 


Ragweeds and ragweed pollen are very abundant in east and central Texas 
and in the vicinity of Houston and Galveston. Atmospheric concentrations de- 
crease as one proceeds west and northwest until they are very small at Amarillo 
and El Paso. Numerous ragweed species are involved. Short ragweed and eiant 
ragweed are dominant or abundant over the east third of the state and most of 
the Gulf Coast. Western ragweed (Ambrosia psilostachya) is widely distributed 
in the west half of the state including the Rio Grande Valley. Production is 
light. Southern ragweed (A. bidentata) is common only in the northeast corner 
where it is probably a minor offender. Rough marsh elder is an important 
source of ragweed pollen in the Gulf area from Louisiana far beyond Houston. 
Narrow-leaved marsh elder (Iva angustifolia) is a minor producer in the central 
part of the state. Shrubby marsh elder is found on the immediate seacoast 
from Louisiana to Corpus Christi. It is of minor importance. Burweed marsh 
elder (Iva xanthifolia) grows sparingly in and south of the Panhandle area 
and is not an important plant anywhere in Texas. The most important species 
of false ragweed is slender false ragweed (Franseria tenuifolia), a very common 
plant in the vicinity of San Antonio, in fact, the dominant ragweed in this area, 
and more or less abundant from central Texas to El Paso. Small amounts of 
two other false ragweeds (F. acanthicarpa and F’. tomentosa) growing in the 
Panhandle corner of the state are probably not important. Cocklebur grows 
in all fertile farm land but is of minor importance. 

Dragon sage (Artemisia dracunculoides), or Indian hair tonic, and various 
species of mugwort are widely distributed in central and western Texas. Sand 
sagebrush (A. filifolia) is very abundant and conspicuous throughout the Pan- 
handle and west Texas. In this area very few air tests have been made so no 
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quantitative evaluations of this type of pollen can be given. In the Au Sent 
areas where atmospheric tests have been made the chenopods and amaranths 
have not yielded impressive amounts of pollen. However, it is known that 
Russian thistle is common in the west half of the state and that Palmer's 
amaranth is at least locally important everywhere except in the eastern section. 
It is probably most important in the Rio Grande Valley. Western water hemp 
is found in the central part of the state and Torrey’s amaranth locally in the 
north central and northwest portions. 

Bermuda grass is widely distributed throughout the state and the principal 
source of air-borne grass pollen. Johnson grass is of strictly secondary interest 
to the allergist. A large variety of wild grasses is listed for the state but very 
few of them are likely sources of difficulty. 

The abundance and variety of trees diminish from east to west. In the 
central and eastern area oak, elm and poplar are heavy producers of pollen. 
Serub elm (Ulmus crassifolia) sheds its pollen during the ragweed season, and 
is therefore a complicating factor in ragweed hay fever. Mountain cedar 
(Juniperus sabinoides) of central and west Texas produces large amounts of 
toxie pollen throughout the winter and early spring. 


Utah 
Field Studies: 
Statewide, 1930, Robt. F. E. Stier, M.D., Guy Hollister and Thomas A. Bonser. 
Statewide, 1924, H. J. Templeton, M.D. 
Statewide, 1931, J. M. Anderson, M.D. 
Bryce Canyon National Park, 1947, by author (O.C.D.).* 
Cedar Breaks National Monument, 1947, by author (O.C.D.).* 
Observations in Brigham, Ogden, Salt Lake City and towns and roadsides on Route 89 
from Salt Lake City to Kanab, also to southwest corner of state—half of the counties, 
by author (O.C.D.), 


Combined Field and Atmospheric Studies: 
Statewide, 1934, C. E. Barrett, M.D. 
Zion National Park, 1947, by author (O.C.D.).* 
Atmospheric Records: 


Salt Lake City, summer and fall, 1930, 19338, by author (O.C.D.). 


Tree season, April and May, 

Grass season, May to July. 

Russian thistle season, July to September, 
Ragweed season, August and September, 
Sagebrush season, late August to October. 


The approximate dates given above are based on observations in the north- 
ern part of Utah. The native plants capable of producing allergenic pollen 
include the various species of sagebrush (Artemisia spp.), of salt-bushes (Atri- 
plex spp.) and the junipers, particularly Juniperus utahensis. There are a 
number of native raeweeds, particularly western ragweed. but the amount of 
ragweed pollen anywhere in the state from such sources is extremely small. 
Kven with the introduction of Russian thistle, burning bush (Kochia scoparia), 
burweed marsh elder (Iva ranthifolia) and false ragweed (Franseria acanthi- 
carpa) in the irrigated sections, the ragweed problem throughout the state is 
not a serious one, Ina trip through the center of the state from north to south 
| found short ragweed only in one restricted area in the vicinity of Salem. 
Western ragweed was noted frequently in the northern and central parts but 


*With the cooperation of National Park Service and Utah Parks Company. 
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seems to be absent from the southern end of the state. False ragweed was seen 
a few times, once in a heavy growth on roadsides and fields some 30 miles south 
ot Salt Lake City. It was encountered only occasionally elsewhere. Sagebrush 
pollen is more important for the state as a whole but the heaviest stands of 
sagebrush are usually too far from centers of population for the pollen to do’ 
much damage. 


In all populous areas Russian thistle is the prime offender. Its output of 
pollen is supplemented with that of the native saltbushes, both annual and 
perennial. Bassia hirsuta is a recently introduced member of the chenopod 
family. The heaviest stand I have seen is in the Bear River Game Refuge but 
it is found in small quantities down through the center of the state. Burning 
bush is abundant in Salt Lake City but not very conspicuous elsewhere. 

Grass pollens are a factor in the larger cities and towns and on irrigated 
land. Bluegrass, orchard grass and the wheat grasses (Agropyron spp.) are 
regardedeas the chief sources of air-borne grass pollen, Cottonwood and aspen 
trees are possible sources of pollen in cities and towns and along water courses. 
There are oaks in the canyons and cedars (Juniperus spp.) on the hills. 


Vermont 
Field Studies: 
Statewide evaluation of ragweed hay fever hazards, 1876, Morrill Wyman, M.D. 
Statewide, 1936, Jay N. Fishbein, M.D. 
Statewide, 1947, I. Chandler Walker, M.D. 
Observations in southeast corner only, by author (O.C.D.). 


Tree season, April and May. 
Grass season, May to July. 
Ragweed season, August and September. 


Wyman rated the area between the Green Mountains and Lake Champlain 
as being infested with ragweed. Unfortunately, no systematic atmospheric 
studies have been made anywhere in Vermont but enough has been done at 
Burlington by Dr. Medivetsky to prove that there is plenty of ragweed in the 
area. See index for Farnham, Quebec, page 527, some 40 miles north of the 
Vermont border. Doubtless there are some places east of the Green Mountains 
where ragweeds are rare or absent but it is unlikely that any of them could be 
rated as excellent hay fever refuges. They are too close to farming areas. The 
five common grasses of the eastern states are all present—sweet vernal grass, 
bluegrass, timothy; orchard erass, and redtop. We have no data on the per- 
formance of wind-pollinated trees except the general information in the surveys 
by Pratt and by Rackemann. Elm, bireh and oak are doubtless the principal 
offenders. 

Virginia 
Field Studies: 

Southern and western sections, 1931, Warren T. Vaughan, M.D. 

Observations at Alexandria, Richmond and Norfolk, by author (O.C.D.) 

Richmond, 1932, W. B. Blanton, M.D. 


Combined Field and Atmospheric Studies: 
Richmond, 1927-1932, Warren T. Vaughan, M.D., W. R. Graham, M.D., and R. W. 
Crockett. 
Charlottesville, 1936, BE. C. Cocke, Ph.D. 

Atmosphe ric Re cords: 


Alexandria, see Washington, D. C. 
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Tree season, February to May. 
Grass season, mid-May to mid-July, sometimes later. 
Ragweed season, August and September. 


Short ragweed and giant ragweed are abundant throughout the state. 
Shrubby marsh elder (/va oraria) of the immediate seacoast and cocklebur need 
hardly be considered because of their low output of pollen. At Charlottesville 
only a trace of sage (Artemisia) pollen was found, For Richmond, Vaughan 
emphasizes the following grasses: bluegrass, orchard grass and timothy. Ber- 
muda grass is present except in the mountain areas but it is not stressed as an 
active source of allergy. Red sorrel and English plantain shed appreciable 
amounts of pollen throughout the grass season. The latter is a minor cause of 
allergy usually complicating grass cases, the former is of such low toxicity as 
to be disregarded completely. Tree pollen incidence at Richmond and at Char- 
lottesville far exceeds that of ragweed. The principal producers aside from pine 
at Charlottesville are oak, paper mulberry, cedar, cypress, ash, syeamore, alder, 
and hickory. Elm is probably much more important in the state as a whole 
than would be judged from Coeke’s Charlottesville records. 


Washington 
Field Studies: 
Statewide, 1930, Robt. F. E. Stier, M.D., Guy Hollister and Thos. A. Bonser. 
Statewide, 1947, James E. Stroh, M.D. 
Observations at Seattle, Port Angeles and Puget Sound area, by author (O.C.D.). 
Combined Field and Atmospheric Studies: 


Western Washington, 1937, Philipp Schonwald, M.D. 
Seattle and vicinity, 1940, 1947, James E. Stroh, M.D. 
Mount Rainier National Park, air samples taken at Longmire, Paradise and White 
River, 1947, by author (O.C.D.).* 
Olympic National Park, 1947, by author (O.C.D.).* 
Atmospheric Records: 


Seattle, summer and fall, 1929, 1936, by author (O.C.D.). 
Spokane, summer and fall, 1933, by author (O.C.D.). 


Western Washington.— 

Tree season, late February to April. 

Grass season, late April to mid-October. 

Dock and plantain season, May to mid-October, 


Because of the heavy rainfall in Washington, west of the Cascades. as 
compared with the very low rainfall of eastern Washington, the discussion of 
the hay fever flora of the state can best be divided and be presented separately. 
Ragweeds of any kind are so rare in western Washington that during a whole 
season of atmospheric tests at Seattle not a single grain of ragweed pollen was 
found. One species of false ragweed, known as beach bur (Franseria bipin- 
natifida), grows on sandy beaches on the west coast and the Strait of Juan de 
Fuca. I have not seen it in Puget Sound, The output of pollen is extremely 
small. 

The grass pollen season is long and intense, the principal sources of this 
type of pollen being velvet grass (Holcus lanatus), orchard erass, timothy, 
various species of fescues (Festuca spp.) and redtop. A number of other erasses 
of minor importance are listed by Stroh. This author reeards English plantain 
pollen as less important than grass pollen, reacting on about half as many ecole 
It 1s often a primary offender. Red sorrel (Rumex acetosella), a member of the 


*With the cooperation of National Park Service, 
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dock family, is common and quite productive. The pollen is regarded as of 
low toxicity. 

Tree pollens are said to be more active in western Washineton than in the 
central states. Important trees and shrubs mentioned by Stroh include alder 
(Alnus oregona), hazelnut (Corylus californica and C. avellana) and bireh. 

Bracken spores, although abundant in the air during the summer, are 
regarded as being practically nontoxic. 

Eastern Washington.— 

Tree season, Mareh to May. 

Grass season, June and July, occasionally to September. 


Ragweed season, August and September, 
Sagebrush season, August to October. 


Sagebrush (Artenusia tridentata) and prairie sage (A. ludoviciana) are in 
most parts of eastern Washington much more important than the ragweeds. 
Most of ‘the small amount of ragweed comes from burweed marsh elder (Jva 
ranthifolia). In cultivated areas Russian thistle is well established and an 
important hay fever offender. With it are small amounts of several annual 
species of the saltbushes (Atriplex spp.). Lamb’s quarters and pigweeds are 
widely distributed in farm lands but are probably not important plants as 
compared with Russian thistle. Stier regards Kentucky bluegrass (Poa praten- 
sis) as the most important grass of eastern Washington and lists the wheat 
grasses, Agropyron inerme, A. Spicatum, and A. repens, of secondary import- 
ance. Smooth brome (Bromus inermis) is found in waste places and cultivated 
soil. The total output of all grasses is low compared with grass pollen incidence 
in western Washington or in the central states. Trees are few and comparatively 
unimportant. Local difficulty could be caused by the pollen of birch, alder, 
aspen, cottonwood and box elder. 

For those who wish to patronize a good ragweed hay fever refuge, western 
Washington, like western Oregon, offers the ultimate to be found in the United 
States. In fact, it would be difficult for anyone to find a place west of the 
Cascades where he could have ragweed hay fever. Recent atmospheric testing 
in Mount Rainier National Park and in Olympic National Park has revealed 
‘aoweed indices almost as low as would be found in mid-ocean. 


West Virginia 
Field Studies: 


Observations at Wheeling, Clarksburg and Charleston, by author (O.C.D.). 


Atmospheric Records: 


White Sulphur Springs, summer and fall, 1936, by author (KORCAD ED): 


Tree season, March to mid-June. 
Grass season, late May to mid-July. 
Ragweed season, August and September. 


Pollen conditions in West Virginia are probably similar to those of western 
Pennsylvania except for a lower acreage of weeds and lower ragweed incidence. 
It is unlikely that there is any place in the West Virginia mountains that could 
be regarded as a refuge from ragweed. Certainly the figure for White Sulphur 
Springs is not encouraging. The hay fever grasses are those of the adjoining 
northern states. Tree pollens are no doubt abundant although no one has taken 
the trouble to assess them. Cocke’s findings at Charlottesville, Virginia, are 
probably typical of at least the eastern side of West Virginia. Tree pollens 
as well as weed and grass pollens on the west side of the state should be much 
like those found at Cincinnati and Pittsburgh. 
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Wisconsin 
Bield Studies: 
Statewide, 1936, Norman C. Fassett, M.D., Lester MceGary, M.D., and Laura F. Bates. 
Ps ‘ re a ae : 5 te ola ysxrar : 5. 
Observations in Milwaukee, Madison, Green Bay, Wisconsin Rapids, Eagle River, Supé 
rior, Door County, Bayfield County, Plum Island and many other points in the western 


and southern counties, by author (O.C.D.). 


Combined Field and Atmospheric Studies : 


Madison, 1936, Norman C, Fassett, M.D., Lester MeGary, M.D., and Laura F. Bates. 


Atmospheric Records: 
Madison, summer and fall, 1935, 1936, 1938-1947, Wm. A. Mowry, M.D. 
Milwaukee, 1935, 1936, 1946, 1947, T. L. Squier, M.D. 
Milwaukee summer and fall, 1931-1933, 1935, 1938-1945, by author (O.C,D.). 
Kagle River, summer and fall, 1984, 1925, by author (O.C.D.). 
Plum Island, summer and fall, 1934, 1935, by author (O.C.D.). 
Sheboygan, summer and fall, 1937, Wisconsin State Board of Health, Elizabeth M. 


Strassburger. 


Tree season, April and May. 
Grass season, June and July. 
Ragweed season, August and September, 


Raeweed conditions in southern Wisconsin are as bad as reg@weed conditions 
ean be. In the north end of the state, much of which is densely forested, there 
are large areas where no ragweed can be found. However, the distance between 
the two extremes is not great enough to insure ragweed pollen free air in the 
northern portion of the state. South winds earry appreciable amounts of pollen 
clear across the state. The Door County Peninsula has frequently been adver- 
tised as an excellent haven for hay fever sufferers. Our observations in Door 
County and air tests at Plum Island just beyond the end of the peninsula, show 
that ragweed is abundant throughout and the air badly contaminated except 
perhaps on days of ideal wind direction. Short ragweed and giant ragweed are 
dominant throughout the agricultural areas. Burweed marsh elder (Jva xanthi- 
folia) is found in a few seattered places but is nowhere common enough to be 
a contributing fector in ragweed allergy. Western ragweed and cocklebur are 
also negligible. 

The sages, such as tall wormwood (Artemisia caudata) and prairie sage 
(A. ludoviciana), have not produeed more than traces of air-borne pollen in the 
localities where air studies have been made. The chenopods are also relatively 
unimportant in Wisconsin. At Madison where stray specimens of Russian 
thistle may be found, the total chenopod catch on the atmospheric slides has 
amounted to only 3 per cent as much as ragweed, In reeent vears burning bush 
has become established in Milwaukee and has attained considerable acreage. 
The maximum count for any one day so far has been 33 era‘ns per eubic vard 
of air but it is possible the plant will in time become moderately important in 
the city. It may also spread to other communities. 

. The common northern grasses are well distributed and are as important 
in Wisconsin as in any of the middle states, These include bluegrass, timothy, 
orchard grass, redtop and Canada bluegrass. . 

The forest and shade trees of Wisconsin are typical of those of other north 
central states except that bireh and alder are particularly abundant. Oak is 
the leading producer. Elm pollen is probably the most active allergenieally, 
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Wyoming 
Field Studies: 
Statewide, 1930, Robt. F. E. Stier, M.D., Guy Hollister, and Thomas A. Bonser. 
Observations in Cheyenne, Laramie, Rock Springs, Jackson Hole, Evanston, and extreme 
northeast corner, by author (O.C.D.). 
Grand Teton National Park, 1947, by author (O.C.D.). 
Combined Field and Atmospheric Studies: 


Yellowstone National Park, 1940, 1941, 1947, atmospheric tests at Mammoth, Old Faith: 
ful, Canyon (see also West Yellowstone, Montana), by author (O.C.D.).* 


Atmospheric Records: 


Lander, summer and fall, 1933, by author (O.C.D.). 
Eastern Wyoming, see records for Seottsbluff, Nebraska and Rapid City, South Dakota. 


Tree season, April. 

Grass'season, June and July. 

Russian thistle season, July to mid-September. 
Ragweed season, July to mid-September. 
Sagebrush season, August to early October. 


The atmospheric pollen record at Lander in the west central part of the 
state is not necessarily typical for the eastern half of Wyoming. Records for 
southwestern South Dakota and northwestern Nebraska may be of some help in 
judging conditions in the eastern part of the state. At any rate there is con. 
siderable evidence that ragweed is an important factor even though the aerial 
incidence is not as great as in the Mississippi Valley. Ninety-four per cent of 
the ragweed pollen at Lander was from burweed marsh elder (/va xanthifolia). 
Western ragweed and false ragweeds (Franseria spp.) are widely distributed 
but not very productive. Giant ragweed is not present in those parts of the 
state where I have observed. Short ragweed is rare. 

Sagebrush is the most conspicuous hay fever plant throughout the state. 
At Lander as much sagebrush pollen was found in the air as ragweed pollen. 
In the northwest corner of the state where ragweeds are almost entirely absent 
the proportion, but not the amount, of sagebrush pollen is of course much 
oreater, 

The chenopods are important in cultivated areas, the principal species being 
Russian thistle and burning bush (Mochia scoparia). The native saltbushes are 
present in some places but entirely absent over large areas. In irrigated farm- 
ing districts bluegrass, timothy, orchard grass and redtop are planted, also 
smooth brome (Bromus inermis). Grass pollen hay fever is probably less im- 
portant than in states with more rainfall. The principal tree offenders are the 
poplars, including cottonwood and aspen. 

Yellowstone National Park has a clean bill of health as far as ragweed is 
concerned but since some ragweed patients are clinically susceptible to sagebrush 
pollen all ragweed sufferers visiting the Park during the latter part of the 
tourist season should be warned to avoid close contaet with sagebrush. 


Canada 
Alberta 


Field Studies: 


Province asa whole, 1937, H. C. Jamieson, M.D. 
Observations in Waterton Lakes National Park, 1946, by author (O.C.D.). 


*With the cooperation of National Park Service and Yellowstone Park Company. 
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Tree season, April. 

Grass season, June, 

Chenopod season, July and August. 

Ragweed and sagebrush seasons, August and early September, 


Jamieson has found short ragweed in Alberta only ‘‘to a slight extent in 
the area south of Medicine Hat.’’ My own observation in the vicinity of Water- 
ton Lakes National Park did not reveal ragweeds of any kind. Cocklebur 
is said to be present in cultivated land and poverty weed (/va axillaris) in 
alkaline or saline soil but the ragweed pollen catch at Prince Albert was prac- 
tically nothing. The only chenopod that has established itself is Russian thistle. 
It is regarded by Jamieson as the most important hay fever plant in the wheat 
country of central Alberta. This author mentions ‘‘ Artemisia’’ (probably sage- 
brush) as growine seven feet high ‘‘on the banks of the Athabasea.’’ Prairie 
sage and pasture sage are common in the southern part of the province but do 
not produce mueh pollen. 


British Columbia 


No pollen surveys of any kind have been made or at least published for 
this province. Conditions in the vicinity of Vancouver are undoubtedly very 
similar to those of the Puget Sound area where ragweed pollen is entirely absent 
from the air (see discussion for western Washington). Stray specimens of one 
or two species of ragweed have been reported from points farther east. Sage- 
brush is probably a factor in central and eastern British Columbia. 


Manitoba 
Field Studies: 
Province as a whole, 1939, 1940, C. H. A. Walton, M.D. 
Combined Field and Atmospheric Studies: 


Province as a whole, including atmospheric studies in Brandon, Dauphin, Morden, Pierson, 
Russell, The Pas and Winnipeg, 1940, C. H. A. Walton, M.D., and Margaret G. Dudley, 
EheD: 

Atmospheric Records: 


Winnipeg, 1947, Margaret G, Dudley, Ph.D. 
Winnipeg, summer and fall, 1930, 1933, by author (O.C.D.). 


Tree season, April to June, 

Grass season, June and July. 

Chenypod season, July to early September. 
Ragweed season, late July to early September, 
Sage season, August to mid-September, 


Walton and Dudley have earried on survey work in this province for a 
number of years, publishing meanwhile several excellent papers, In the aceces- 
sible parts of the province they summarize conditions as follows: ‘‘Spring pol- 
linosis is due to trees and shrubs. Of the trees, the most important are the 
poplars, elm, Manitoba maple and oak. Of the shrubs, the most outstanding 
are the willows, birehes and alders. Their distribution and pollination alg 
acteristics are recorded. Summer pollinosis is caused by the er 
timothy, June grass and redtop are the most important, 
and pollination habits have been described. 
almost entirely to weeds. 


asses of whieh 
Their distribution 
e Pollinosis in the autumn is due 
The weeds of ereatest importanee are the giant and 
perennial ragweeds, the burweed marsh elder, the Russian thistle. the burning 
bush and the sages, The time and amount of pollination varies greatly 
from year to year,’’ eee 
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New Brunswick, Nova Scotia, and Prince Edward Island 
Field Studies: 
Provinces as a whole, 1940, H. Groh and W. H. Minshall. 


. In 1940 the only area of significant ragweed infestation was in the Annapolis 
Valley of Nova Scotia on the south shore of the Bay of Fundy, east to Minas 
Basin, No information on seasons or relative incidence of air-borne pollen is 
so far available. 

} 
Ontario 
Field Studies: 
Province as a whole, 1937, H. Groh. 
Province as a whole, 1940, H. Groh and W. H. Minshall. 
Observations in Toronto and Niagara Falls and in southern edge of province from 
Windsor to Buffalo, by author (O.C.D.). 
Atm ospherie Records: 


Cochrane, summer and fall, 1934, 1935, by author (O.C.D.). 
Hamilton, 1942-1947, R. F. Hughes, M.D. 

Kenora, 1940, C. H. A. Walton, M.D., and Margaret G. Dudley, Ph.D. 
Ottawa, 1931-1933, by author (O.C.D). 

Parry Sound, 1934, 1935, by author (O.C.D.). 

Port Arthur, 1931-1933, by author (O.C.D.). 

Toronto, 1934, F. LaRush. 

Toronto, summer and fall, 1930-1933, by author (O.C.D.). 


Tree season, April and May. 
Grass season, June and early July. 
Ragweed season, August and September. 


In the agricultural area of extreme southern Ontario ragweed conditions 
are the same as in adjacent areas of Michigan and New York State. The rae- 
weed pollen index at Windsor, for example, is necessarily the same as for Detroit. 
The figure at Hamilton is the same. However, on the north side of Lake Ontario 
at Toronto the total amount of pollen in the air is less but still as high as at 
places of equivalent latitude in New Eneland. Farther north in the province 
the amount diminishes rapidly. The chenopods seem not to be a factor and 
there is probably not enough biennial sage in the Great Lakes region to do any 
harm. The grass season is typical of the Great Lakes area with the same grasses 
noted for New York State and Michigan. Bireh, ash, elm and oak are outstand- 
ing producers among the trees at Toronto. The reports by Detweiler and Hurst, 
also by LaRush, should be consulted. 


Quebec 
Field Studies: 


Provinee as a whole, 1937, H. Groh and W. H. Minshall. 


Combined Field and Atmospheric Studies: 
Gaspé Peninsula and southern Quebec, atmospheric tests in 21 cities and communities, 
see ragweed index, page 527, 1935-1945, Elzéar Campagna, Dros. 


Atmospheric Records: 


Father Point, summer and fall, 1984, 1985, by author rOGaD al. 
Montreal, summer and fall, 1930-1933, by author (O.C.D.). 


Tree season, April and May. 
Grass season, mid-May to early July. 
Ragweed season, August and September, 
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The surveys of Groh and Minshall revealed a moderate infestation of short 
ragweed in that part of Quebee adjacent to New York and Vermont and a 
negligible amount east and north of the city of Quebec. These findings are 
confirmed by the more recent studies of Elzéar Campagna who has made a very 
thorough study of air-borne pollen, particularly in the Gaspé Peninsula, Cam- 
pagna’s figures are a bit difficult to standardize but by comparing his results 
at Montreal with my own, I have assigned indices (page 527) which are probably 
approximately correct, At least they are relative for the whole area. One 
strikine feature is the great variation in pollen incidence in particular places 
from year to year. Sages, chenopods and plantain are probably not important 
but there is a possibility of some activity from plantain. No data are available 
regarding tree pollens. 


Saskatchewan 
Atmospheric Records: 


Prince Albert, summer and fall, 1930, by author (O.C.D.). 


No field studies have been reported. My tests at. Prince Albert in 1930 
revealed only a trace of ragweed pollen. Several years later Walton and Dudley 
found a small amount 150 miles east and a little north of Prince Albert and 
larger amounts in southern Manitoba. Russian thistle is undoubtedly more 
important than ragweed in the wheat raising districts. Poverty weed (Jva 
axdlaris) is present but probably unimportant. 


Mexico 
Combined Field and Atmospheric Studies: 
Mexico Valley (Mexico City and vicinity), 1940, M. Salazar Mallen, M.D., and P. 
Lyonnet. 
Atmospheric Records: 


Mexico City, summer and fall, 1932, 1933, by author (O.C.D.). 
Tampico, summer and fall, 1932, by author (0.C.D.). 


From ragweed records taken at Brownsville, Texas, on the Mexico border. 
it is evident that ragweed pollen is a hay fever factor in the adjacent corner 
of Mexico. However, the weeds must diminish considerably in amount south- 
ward to Tampico. There is very little raeweed at Mexico City. In the border 
states conditions must be judged by records at such points as El] Paso, Imperial 
Valley and San Diego. Salazar Mallen considers the amaranths to be important 
in Mexico Valley. He mentions only Amaranthus hybridus and A. retroflerus, 
neither of which has ever been proved to be clinically active in the United States. 
Palmer’s amaranth is known to be present in Mexico Valley and probably in 
the northwestern part of Mexico, Grass pollen is considered important in 
Mexico Valley. Salazar Mallen emphasizes Bermuda grass. This author lists 
the following trees as sources of the greatest amount of air-borne tree pollen 
in Mexico Valley: ash, cedar, alder, and oak. 


Bermuda Islands 
Field Studies: 


Bermuda Islands, 1940, by author (0.C.D.). 
Bermuda Islands, 1935, H. Hodgson. 


Combined Field and A tmospheric Studies: 


Bermuda Islands, 1941, Leslie N, Gay, M.D., H. Curtis, M.D., and T. Norris 
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Because of unfavorable soil and atmospherie conditions weeds and grasses 

are rare and very unlikely causes of allergy in the islands. Atmospheric tests 

hy Gay and his associates revealed large quantities of cedar (Juniperus ber- 

mudiana) pollen in the air during the month of Mareh. A few people suffer 

inhalant allergy symptoms because of this pollen. Thus Bermuda can be con- 

sidered the most favorable island hay fever haven immediately available for 
citizens of the United States and Canada. 


Cuba and Puerto Rico 


Cadrecha Alvarez and Quintero Fossas have earried out field and atmos- 
pherie studies in these two countries where conditions are essentially the same. 
Little if any hay fever is caused by the pollen of tropical plants. The soil and 
climate are not conducive to the growth of weeds. Some ragweeds are present 
but atmospheric contamination is almost nothing, Bermuda grass is regarded 
as the mést common source of grass pollen hay fever. Again the amount is 
very small. Sugar cane is a possible source of grass pollen in certain areas. 


RAGWEED POLLEN INDEX 


FOR THE UNITED STATES AND ADJACENT AREAS 
(REVISED 1948) 


The figures given are based on an arbitrary scale which includes three factors: 
length of season, intensity of occasional atmospheric concentration, and total seasonal 
‘atch on the test slides, as explained in my article on evaluation of hay fever resorts 
(1937). The figures in parenthesis are based on incomplete data, or are transferred across 
state lines from near-by points. Any area with a rating above 10 cannot be regarded as 
au suitable refuge for ragweed hay fever sufferers. Those rated below 1 are certainly to 
be preferred. 


Alabama Florida 
Birmingham (33) Coral Gables 2 
Mobile 8 Jacksonville ] 
Alaska Miami 0.07 
Fairbanks 0 Orlando {4 
Juneau 0 Tampa 8 
Nome 0 Georgia 
Arizona Atlanta 36 
Phoenix il St. Simons Island (ei 
Grand Canyon National Park Idaho 
Grand Canyon 0.12 Boise 5 
Arkansas Moscow (0.5) 
Little Rock 47 Sun Valley 0.25 
West Memphis (76) Illinois 
California Bloomington 89 
Alpine 3 Chicago 75 
Areata 3 Decatur 153 
Kl Centro | Kast St. Louis (114) 
Hseondido 1 Grayslake 65 
Oakland 0.2 North Chicago 86 
Lassen Voleanie National Park 0.032 Peoria 113 
Los Angeles | Rockford LOS 
Pasadena 0.87 Rock Island 113 
Sacramento 0.24 Springfield 74 
San Diego | Streator 67 
San Francisco 0.24 Indiana 
Sequoia National Park 0.05 Cicero 76 
Yosemite National Park 0.29 last Chicago (75) 
Colorado Indianapolis 100 
Burlington (23) Jeffersonville (102) 
Colorado Springs 30 Towa 
Denver 31 Ames 87 
Estes Park | Couneil Bluffs (94) 
Rocky Mountain National Pa Des Moines 140 
Grand Lake 0.18 Towa City 83 
Pikes Peak 0.9 Kansas 
Conneeticut Goodland 23 
sridgeport 37 Kansas City ( 109) 
New Haven 29 Wichita ic 
Sherman 13 Kentucky 
Waterbury 24 Covington (58) 
Delaware Louisville 102 
Wilmington (46) Louisiana ‘ 
District of Columbia New Orleans 43 
Washington 45 Tallulah (33) 


= * 
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Maine 
Augusta 
Bar Harbor 
Camden 
Eastport 
Greenville 
Houlton 
Kineo 
Machias 
Newagen 
Poland Spring 
Portland 
Presque Isle 
Rangeley 
Rockland 
Southport 
Speckle Mt. 
Upper Dam 
York ¢ 
Maryland 
Baltimore 
Takoma Park 
Massachusetts 
Amherst 
Boston 
Nantucket 
Newton Center 
Northampton 
Winchester 
Worcester 
Michigan 
Alpena 
Ann Arbor 
Bad Axe 
Baldwin 
Bay City 
Benton Harbor 
Big Rapids 
Blaney 
Boyne City 
Cadillae 
Charlevoix 
Cheboygan 
Cold Water 
Copper Harbor 
Crystal Falls 
Detroit 
Kast Tawas 
Fseanaba 
Flint 
Frankfort 
Gaylord 
Gladwin 
Grand Haven 
Grand Rapids 
Grayling 
Grand Traverse 
Harbor Bay 
Hillsdale 
Houghton 
Tronwood 


Isle Royale National Park 


Lake City 
Lansing 


Ludington 
Mackinaw City 
Mackinae Island 
Mancelonz 
Manistee 
Manistique 
Marquette 
Menominee 
Mt. Pleasant 
Munising’ 
Newberry 
Northport 
Ontonagon 
Petoskey 
Port Austin 
Powers 
Rogers City 
Roscommon 
St. Ignace 
St. Joseph 
Sault Ste. Marie 
Stambaugh 
Traverse City 
West Braneh 
Minnesota 
Duluth 
Minneapolis 
Moorhead 
Rochester 
Tower 
Mississippi 
Biloxi 
Vicksburg 
Missouri 
Kansas City 
St. Louis 
Montana 
Glacier National Park 
Belton 
Many Glacier 
Miles City 
West Yellowstone 
Nebraska 
Lincoln 
North Platte 
Omaha 
Scottsbluff 
Nevada 
Reno 
Lake Mead 


Lake Mead National Reereational 


Area 

New Hampshire 
Bethlehem 

New Jersey 
Atlantie City 
Maplewood 
New Brunswick 
Pitman 
Teaneck 
Verona 

New Mexico 
Albuquerque 
Roswell 
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New York -awhuska 31 
Albany 36 Tulsa 65 
Big Indian 23 Oregon 
Bio Moose 7 Portland 0 
Buffalo 75 Crater Lake National Park 0.072 
Coney Island 23 Pennsylvania 
Croton 29 Altoona 52 
Elsmere 49 Broomal 40 
Fire Island 28 Hatboro 48 
Garden City 22 Philadelphia 58 
Haines Falls si Pittsburgh 59 
Hague 16 Rhode Island 
Hewlett (22) Block Island 31 
Indian Lake (Blue Mt. Lake) 1 Providence 2] 
Lake Placid 1% South Carolina 
Long Lake 3 Charleston 11 
Loon Lake mM South Dakota 
Lowville 20 Nard c 17 
MeKeever 5 rag) oe 

2 : Mobridge 10 
Mineola (30) hes 
New York, Metropolitan Pierre : = 
: an Rapid City 18 
Bronx a Sioux Falls 52 
Brooklyn 20 a : : a 
Manhattan 29 lennessee . ; 
Flushing 28 Great Smoky Mountains National Park 
Finnie Gil 35 Headquarters 13 
Rockaway 27 Newfound Gap 4 
Staten Island 27 Knoxville 49 
Ozone Park (28) Memphis 76 
North Creek 12 Nashville 60 
Old Forge 0.15 Texas 
Pine Hill 6 Amarillo 1 
Plattsburg 36 Brownsville 24 
Remsen aia Corpus Christi 30 
Rochester 51 Dallas 120 
Saranac Lake 5 El Paso 1 
Speculator 9 Fort Worth f(a 
Syracuse 43 Galveston 36 
Tannersville 6 Houston 68 
Tupper Lake 13 San Antonio 27 
Wanakena 8 Utah 
White Plains 27 Salt Lake City 3 
Windham 29 Zion National Park 0.33 

North Carolina Virginia 
Asheville 58 Alexandria (45) 
Charlotte 43 Charlottesville 35 
Great Smoky Mountains National Richmond 42 

Park, Newfound Gap (4) Washington 
Hatteras 71 Seattle 0 
Raleigh 28 Spokane 0.06 

North Dakota Mt. Rainier National Park 
Fargo (125) Longmire 0 

Ohio Paradise Valley 0.12 
Akron 100 White River 0.036 
Cincinnati 58 Olympie National Park (0.05) 
Cleveland 74 West Virginia 
Toledo 98 White Sulphur Springs 19 
Youngstown 6 Wisconsin 

Oklahoma Eagle River 13 
Fort Sill (HS) Madison 125 
Henryetta (75) Milwaukee 108 
Muskogee 85 Plum Island 40 
Oklahoma City 73 Sheboygan 90 
Okmulgee 57 Superior (44) 


POLLEN SURVEYS IN 


Wyoming 
Lander 
Yellowstone National Park 
Mammoth 
West Yellowstone (Montana) 


Canada.— 
Manitoba 
Brandon 
Dauphin 
Morden 
Pierson 
Russell 
The Pas 
Winnipeg 
Ontario 
Cochrane 
Hamilton 
Kenora 
Ottawa 
Parry Sound 
Port Arthur 
Toronto 
Windsor 
Quebec 
Berthierville 
Carleton 
Chandler 
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Charlesbourg 


a Farnham 
Father Point 
0.16 Gaspé 
0.16 Grande Riviére 


Tles-de-la-Madeleine 
Lac-des-Seize-Lles 
Lennoxville 
9 Matapédia 
Mont-Albert Gaspésie 


3 Mont Joli 
6 Montreal 
l New Carlisle 
0.05 Normandin 
8 Perceé 
Quebec 
Z Rimouski 
4 Ste-Anne-de-la-Pocatiére 
o St-Lambert 
Saskatchewan 
8 Prince Albert 
ff Mexico.— 
23 Mexico City 
(06) Tampico 
Matamoros 
3; 
Quali7 Bermuda.— 
14 Hamilton 


] 
().02 
0.07 
0.87 
4 
0.06 
0.06 
0.21 
30 


= 
~] 


aoowon 


0.08 


0 


POLLENS, POLLINOSIS, OTHER INHALANT ALLERGY 


‘SHOPUIJO SUTPULISINO 9Y} A[AOW GATS ING IST] O{dWOD B JOU 9IV soIqe} oso, “PUTU UT 9ULOG aq P[NOYS BaOYy UT PUB ayeUUTo Ul Jay JOUR WOds A[[ROIpes Suayrp 
9781S OY} JO Wed 9UO dJOYM BYSVAGON JO svsueVM UAVS PUR ‘UOISUTYSE AA ‘UOSIIO ‘VIUIOJTPVD sv Yons soieis ULI. JOJ UOTVULIOJUL [B.19U0Z SUTATZ JO Ayo Ip sys, 


‘powwusisop 9181s oY} OF SusTJOd UR IAOdT o4OU SoywoIpUL YX TeIIdeD ‘soUO JUR}IOGUIT 910UL OY} 1B Sd9}Jo[ [RITdBO [[e UL payRorpur sjuRe[ qs 


| IX |—-|—|X [Xx |x 








—|xX 


| 
w 
| 


xX |X [— 


—|— X{*¥ |—|X|—| °' peomsvy a19js0 44 
—|X |x -- —|—|X|—|—| ‘peessey usayjnog 
IX |X |X |—|X|—/X|X|* [X|—|* |—-|X |] GHAMDVH LNVID 
X |X |X |— |X x X|—)* |—|X| GHaMOVA LYOHS 


| 
w 
r 
| 


eh (Sie Sf 


—|— _— —|—|— | — 


= x | 
—|xX|—|—|x|-|X| 
X |X |—|X |x [x 


“ 
. 
X|X 
X}) 


= 
AA | 
: 
AnH 
A | 
| 
KK | 
| 
Mn KK 
AK | 


| -SCGaAMOVY 


¥ 
iy) 
| 
| 
“A 
wn 
| 

| 
v 
| 
Y 
v 
| 

| 

| 

| 


















































ig = |—|—|xX |x |—|—|—/—|—} —}—| —|—]—|x |x |x gay ed Ye | “SSBIN) [VUIOA JOINS 

= 2 | eam ae oe a) n I ; 
iy Yi (“ame fms ond Cl edna real. Get Fact ce a lume era Fm Lr’ fe ata arb Vel fee fea Gnas Le Fc elec Veeder —|—|—| OE i Bc SSBIX) JOAIAA 
Seti te ot ae le le fel htt ee ie ee ere ele Slee eS et saa Rane # Ges SSRIDN) DAY 
x |—|x —|X |X [—|— |X |X [—]X [x [lx |x |— |x [x |—|x [x |—|—|—|x |—|x |x |x |x |—|—|x |x |x se Gh df be bat po fa Weal nl el Free ecco on SrA a do\poy 
X |—|X |X |X |X |X |—|X |X |—/X [xX [xX |x [x |—|x |x |—|x |x |—]—|—|x |—|x [x |x |x |—|—|x |x |x [x SUE is ie We hsleehe das] We ress SSRIL) PARYUG 
X|* |X/X|* [X]* HE IK KE EK KE |X XXX KX |X| — |X KIX XXX |—}—|X IX IK /—-|—/* |—|-] °° °C ABLOWIL 
KKK /X/X|KIK | KE KYA |XX |K IKK |X PX YX|X [XIX |X |— |X |X YK |X |X |— [KKK |X |X| |—|—ix |X Xs [x] |-| - ssvaodata 
realtek |e |S | ae es reo hee ae Shee tt Peed |e ee ee a {|| |® (| Hef] Ket pc sstiry) uosuyor 
=a [aed Vig oti tees pepe SLID: & Uae Bo fog a eco PD. Gas ~ X SL ee aa Sh eete i Fa tl a see © a te ey Roe —|—|—-|X|X/X |X|) SSVH9 VGNWYUAE 


ISUSSVU) 



























































Ree | ete ers To lel ete al oe —|—|—|—|—-| sc ral esi ges Ga ein oe ed al 5 fe Ye [ae a MOWBILE 
| | | | } | | | | . 
22 Se a a Fl po —|—|-|-]-|-|-|-}« |—-]-]-|-|=|=| |-|-|-]-|-|-]-]-|x} oo Nvoad 
ve PALEY PSE ee = |S S13 rey ey en a (en ee ee Fs (me (mm get TRIS ee ae 0 ee | es ee SY ee | os _— Zo Se eal kt he) (ame, | eg me cs | EY Ber oye, ear oe > 
| x | | “— x x SONU 














55k AS SS ES 8 ea a a a ey es (my me ne ea df bs nd tae Od Fone fe Ue re Gc ae Gs fea ctl Gee eel at er 
Sis x) | Rebs Ix Ix x - eae le A ee Me) AG La ls ee cours eet ee. he ed aloe ica rae \* % Sie Pre 
KR [pe PP A lR K Pae pe P ie fx |x | —)x [x fx fx fx px [x ix fx [x [x [x [x |—jx [x [x [x fx |—|—|x | —]x | oy “WE 
| = | oe Seana  ysy 
Ta ah ea (ed kg foe cas ea eg taste eg 1oplg Xog 
|x c |X |X ST AS | apy ee Ge POOMU0}}0O7) 


| | | | | oS nt 
eS leria a  S, ee ee ed cal oy in sel acs (rl ae Fogel Poa Goal heal oan) Pap p=} |||) Hla) cp qniog 
























































| pe | x | Pe PPE PT Pie e & | —|—]x | —]* | WE NVOIBAWV 
PP a pee lp le] Hl fll (=f i -|—|- |= |=} =|} IH] | ede peat a enor 13P[V 
= 1—=|—|— |} = |=! — |x J— J — | —] —] — | = — | — — | — | HJ — | HH — J = | | | J KJ — J et J J] | cont a em ae Ve @ etpet —/—|° °° repay ulequnoy, 


:Saau ], 




















































































































=| | S| S| SH OI Tf)| TR) == 1 SI I rl yl ol il my) lis] ces I ] ] 7 7 me = a 5 
oa A t| =a iS «| Co} ae wy S- ~~ ge) WH} S| © Zz, Fa Fa oA Al Ws Fs Pe a boat Ts a al al | el A A ad es! | G2) = oP) 7) QQ 2?) | 
4 ~ JT=—l|alerlala|oO (@) mel Dl —| me a el eS eel a ye ee a ee | Oa) me mee ee — al ey ee om ~ — 
PS ABS Pe ae Stele et lo les | ol ES (OL Ole OO OOS lela ole eS le IC lal|SlalmtolalOlao lie 1OClol@ is [a/= 
n ~ io im \0e FIP IAS IE le ls6/|s Dl ty eter lg et et ad fe eer Se lw laa lo tes) Se le S&S Flo lS lel] ss] er =e 
So hin Ssi—l(«a orletielaelioizic ce A He (a | 1 |S | me aS “ais 2inlis l= = (5/15 ei Mest J [A Re a el Pd mn Ni cl a 
- ~ on ee — |= Ss a\|F pa kad a cml co * * n ~ _ uu uw = =) - e is a) ENS SS i aw ~ ~ = —e | oe — — = ~ ~ 
a). Els |e ww Ss awlio|rs a3 Baas | | Slelol=|S |S.) le nz | wh isplol& Sara ES ics [ERS Lo |S 
cle hte = oO oO | we Al st et eS Oo Ole lH lala lee l—l(ealeio la jefe Ml Qis sia lis lois i=) 
= el a L as Pl = Ke } GN Saal enst seedless ican eee let one bee JO eee tee Meo esti = |p I=lSlolsl@IPlg is isis 
- _ = y = 1s R Z n|Wla|s Sis , = J ls iP iSisaloa SR. New ibe 
2S |eloq |? 15 to |] | ee] s SOC la hs fee 1 ale Selo le lel Ss | => = = | s/Qlsel/ei/f& 15 
mel = oa Olye|eiai< =: blll a oa = SsijPlewwiSislifle] Hd ALE Clas z 
S [99 Ig5 cr -./|2 Sieie = e/2/ cK aie a Ie (SIM lee | jen | CIPS) ~ la }% = 
| oO = ‘ : — |e : > 
8. 5 See ela | * | S12 be Eye | 1g (lets Oe 
cS Le me eh = a = ig a= SS lens | oO | L-~ er } 
ie +l 45 |) 5 | =| mee ~ ee —- 2 | | 
= ss ees | = 
ro = |S ls|\5 = or ee | | =fi| 4 
~ | o — 4 ma | | 
a = | 
> 5 | 
= | 
= 


























SALVLS OL ONIGUODOY Ad4dNouy SNATIOG LNVLYOdMNT AMOPL AML—ITAXNYN WAV, 


29 


= 
o 


rAg 
ade 


ARE: 


ADJACENT 


AND 


q 


oy 
4 


STATE 


D 


ts 
4, 


UNITI 


YS IN 


> 
wi 


SURVI 


N 


7 
“4 


POLLE 





| Md 





SUIULOA KY 


UISUODSTAA 
BULA 








TA 182M 
WOPSUIYSE AA 


*peyeUsSisap 39}7e}S 9y} 


x 
Be 





BIULSAL 


*so7B4S ABpNOAed OJ UOISSNOSIpP 9eg 
1OJ Sus[[Od JURIOdUIT a101U S9yRoIpUL X TeRWIdeH 








TA 


JUOULIO A 














SBXOT, 
aaSSouud |, 


ejoyRq yyNog 
eRulporRy YNOS 























A od it Bead Sac Gf 
BiueAjsAuuag 





x 
xX 














ste 


eULOye YO 





ttn L8 





























1A | 
A | 
| | 
| 
~~ | 
w~ 























| 


ww | 












































x| 


w 








‘SdopudyO SUIpuejsjno Vy} Apoiaut VATS INq jsI[ aJa[duIOd B you 91e SaTqe} VSaULT, 
*souO JUBWIOdWUT B10UL 94} B1B SAa}jJo] [TRJIdeO [[B UL peayeoIpUul sjuRids 


Arietta xaec nay 
oo ureyuelg ysysug 
SSQOANVITSAOSIIY 
“"yquereuy Auidg 
dutopy 1978 \4 U19}S9 (4 
‘WuRieury s Jowmyeg 
:(HLNVUVINY) 
SCAAMSSATAUY ) 
Wd ae ae a ayeog preys 
| °° ysnqqyeg jenuuy 
Gaia | ees beg Peden eee RIO Y 
—| ATLLSIBL NVISSOYU 
:(GOdONGH,)) 
LOOAASOO’) 
95S ySBO+) 





—|—|cctttte oorg jenuuy 


95RG aINjseVg 

Use, Amt eawe, “o5UG allel g 

ey Ai HSQUAADVS 

:(SC@OOMNUO A ) SADNVS 

Sete caer IngeapPpPoy 

Jl ysng pqqey 

Pp MSeyY as[Ry dopuajg 

yy cia pooMsey asyey 

ey pooM AyeAog 

Lop[g Ysaepy pooaing 

awe kt JOp|A WSR] 
(WUOD) ‘saga MoVY 














BUL[OLE ) Y ALON, 








yIOK MIN 
OOIXeTY MON 





AdSdo fy MIN 
aitysdmepyT wan 





BPBAIN 
BYSBIGON 





aN 


TIN 
BOSOUUII 


tddississt 





oUIR TY 
BURISINO'T 


Aypnqyuoy 
sesury 


Idnosst 





uRsIyorN 


s}josnyorsse yy 
puryAreyy 









































Bee 








BPO jd] 


BIQUIN]O) JO JOLYSTC 
OpeB1oO[O7) 


JNoTVVUUO’) 
BIMIO Fe) 




















SBpsSUuByIYV 





RUOZLLY 





BULBGELY , 

















-~ 


(penurjw0) )—TTAXXX WAV, 


CHAPTER XLIV 
PLANTS WHICH CAUSE -POLLINOSIS 
THE GYMNOSPERMS 


Pine. Pinus L.—The conifers comprise a long list of evergreens, the pines, spruces, 
hemlock, tamaracks, larches, firs, eypresses, arborvitaes, cedars, junipers and the sequoia or 
redwood, With one exception none of these has been shown to be responsible for hay fever, 
in spite of the facet that they shed tremendous amounts of wind-borne pollen. The allergist 
will not infrequently find pine pollen on the slide. Our interest in pine is therefore primarily 
for recognition of its distinctive pollen grains. (See Fig. 105.) 

Air bladders are found in no other pollens of trees living today. Fossil tree pollens 
often contain them. This is further evidence that the gymnosperms, the conifers, are lower 
evolutionary forms than the angiosperms. 

When moist, pine pollen is seen to consist of three general parts, the main body to each 
side of which is attached a wing, distended with a bubble of air, the air bladder. Con- 
necting the wings the body of the grain is roughly rhomboidal with a long convex surface on 
one side and short convex surface on the other, bringing the two bladders much closer to- 
gether on this side. It is in this shorter convex portion that the germinal furrow is located. 
The exine is thin and protects poorly here, but on the outer convex surface it is adequately 
thickened. With drying, the germinal furrow is drawn in. As a consequence, the two air 
bladders are brought close together, thus closing and protecting the germinal furrow. Thus, 
we see that a moist pine grain has its wings spread like a bird while the partially dried grain 
has them folded. The air bladders therefore appear to serve two functions, greater buoyancy 
and protection for the germinal furrow. 

Rowe has found sensitization to tamarack pine and relieved symptoms through hypo- 
sensitization.* 

Mountain cedar. Juniperus sabinoides Nees—Most so-called cedar in the United States 
is in reality juniper. The only true cedars of importance are deodar and cedar of Lebanon 
which have been planted sparingly as ornamentals. So-called cedar of the South and South- 
west is juniper. Mountain cedar or Mexican cedar is an important hay fever plant in central 
Texas, somewhat less so in eastern Texas, Arizona and New Mexico. It is not limited to the 
mountain ranges since it is also used in the cities as an ornamental tree. 

Pollinating period is from about December 20 until early March, Since the plant is often 
used in the Southwest as a Christmas tree, it is at times responsible for pollinosis at Christmas 
time, 

Red cedar, Juniperus virginiana L., is quite common south of Virginia, Tennessee and 
Arkansas and may be responsible for sporadic cases. It flowers in March and April but sheds 
little pollen. I have observed positive skin reactions but have never found it necessary to 
treat for cedar pollinosis. Cedar is the predominant tree in Bermuda. I have seen one patient 
who gave positive skin reactions to cedar (juniper) and who regularly developed hay fever in 
a certain room in his Bermuda home which was paneled with cedar wood. 

Cedar pollen is a small spheroidal grain which when dry appears somewhat crumpled. 

Port Orford Cedar is native of Oregon and California. It has not been described as 
responsible for hay fever but Black finds that its pollen, closely related to that of mountain 
cedar, cross reacts by skin test and that the mountain cedar patient may be desensitized 
equally well with mountain cedar pollen or Port Orford pollen. 





Cypress. Taxodium distichum L.—A\though the writer has observed positive skin 
reactions, this appears not to be a pollen of importance. Bald cypress grows in moist areas 
especially swampy sections from Delaware south along the coast and in the lower reaches 
of the Mississippi Valley. The tree is not plentiful but there are certain sections in which 
it is locally abundant and might cause pollinosis. It deserves further study loeally. 
ae ba is like that of juniper, although slightly larger. Pollination oceurs in March 

(See Fig. 109.) 





* 1 cn ay . 1. 13¢ ; 
Rowe, Albert H., Oakland, California. Personal communication, 
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Fig. 105.—Pollens. Pine in oil (upper left) is more translucent than in saline (upper right), 
and is shrunken, the air bladders being drawn together. Tamarack (below) illustrates the ease 
with which some pollens may break from application of pressure on the cover slips. All pollens 
photomicrographed in this series are proportionately enlarged, so that the indicated relative 
sizes are significant. 
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Fig. 106.—Mountain cedar in eastern Texas. 





Fig. 107.—Mountain cedar. 
fined to the mountains, Right, 


In Texas this is widely used as an ornamental and is not at all eon- 
detail of mountain cedar. 


ANGIOSPERMS 
The Monocotyledons 


The gymnosperm with its unprotected seed is o 
than the angiosperm whose seed is enclosed in a 
lower or simpler form is the monocotyledon, 


{ lower evolutionary order 
case. In the latter group the 


possessing but one seed leaf or 
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storage leaf, exemplified by the grasses and cereal grains, while the higher for 
of angiosperm, the dicotyledon, has two seed leaves as exemplified = the et 
parts of a peanut, pecan, pea or bean. (See Fig. 73.) . 
Monocotyledons which are of more or less importance in pollinosis inel | 
‘attail, date palm and the grass family. | Pe Leae: 


Cattail. Typha angustifolia L—As a cause of pollinosis this is unimportant. I have 
seen one farmer boy near whose home there was a marsh with much eattail, who had hav 
os ae time of cattail pollination. He gave positive skin reactions and was promptly 
“2 70 yr enageaae « ae ‘ it } . x 
relieved by coseasonal cattail pollen hyposensitization. Cattail, therefore, may cause pollinosis 
; B : ’ C ; « « h Sit 
in the occasional sporadi¢ case. ; 

The plant pollinates in June. Its pomt of greatest interest, like that of the pine, is in 
the character of the pollen grain. . ey 

We have seen that in the development of pollen grains the mother cell divides into 
tetrads and that the mature grains usually separate. With cattail, the tetrads persist and are 
found on pollen slides. All of the methods of tetrad combination described on page 449 may 

| : ag 9 may 
be seen in the cattail tetrad (Figs. 95, 111). 


7 





Fig. 108.—Cedar growing abundantly in the mountains near Santa Fe, said to be the chief local 
cause of tree pollinosis. 


Cattail is wind pollinated, enormous quantities being shed. 

Date palm. Phoenix dactylifera L.—This may cause endemic pollinosis. According to 
very appreciable incidence of pollinosis in Galveston, 
where the tree is common as an ornamental. The grain is small, ellipsoidal, with a single 
deeply invaginated furrow extending on one side from pole to pole. When moistened the 
When the grain is dried the lips of 


Prince, palm pollen is responsible for a 
| J | 


furrow evaginates to give an irregular globular form. 
the furrow approximate, resulting in an effective protective closure. 

The date palm is dioecious (living in two houses), that is, trees are male or 
jollinated (entomophilous) large quantities of pollen are shed, some 
In Galveston it pollinates through most of 


female. 
Although it is insect ] 
of which is borne for some distance on the wind. 
the year. 
(See Figs. 110, 111.) 
The Grasses 


This comprises one of the largest plant families on earth. The composites 
are the largest (11,000 to 12,000 species ) followed by the orchids (8,000) and 


the legumes (7,000). The grasses come next with 4,500 species, but in quantity 
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Fig. 109.—Pollens. Top 
bottom left, 


a 


left, hemlock (stained with methyl Zreen); top r 
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ight, cypress in 


arborvitae (methyl green); bottom right, cypress (in saline). 


Oo 
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they probably take first place since about one-sixth of the entire vegetation of 
the globe is grass. Originally nearly half of the area of the United States con- 
sisted of prairies on which the chief plants were grasses. There are 1,100 species 
of grass in the United States. Even in as small an area as the state of Wash- 
ington there are about 275 species. 

The distribution of the natural grass sections of the United States, from 
the Pacific Coast to the Atlantie seaboard, is interesting. With reasonably 
abundant rainfall along the western coast there is proportionately abundant 
vegetation. Most of the moisture in the atmosphere has been precipitated by the 
time the mountain sections are reached by the prevailing winds. The region 
immediately east of the mountains is therefore arid. The flora of this desert 
region is necessarily made up of an entirely different type of plants from those 
of the Pacific Coast. Here there is little grass but an abundance of sagebrush. 
With increasing rainfall as we progress eastward one reaches the grass-covered 


) 





Fig. 110.—Date palm at Galveston responsible for endemic pollinosis. The pollinating period is 
; ; long. 


prairies. In the prairie section the soil is fertile and the rainfall fairly abundant 
but there are frequent prolonged dry spells. Through the East the prairies 
merge gradually into the region of the great deciduous forests which once 
covered the area east of the Mississippi. The transition is gradual, with no 
sharp lines of demareation. In the East the grassy areas, much smaller than 
the broad prairie expanses and interspersed with tree-covered areas, are called 
meadows. “ | 

The chief types of extensive grass associations are exemplified by meadow + 
steppes and savannahs. Meadows are moist grass lands. They are found in a 
zones. Steppes are dry grass lands lying in temperate zones. Examples are 
the Old World steppes of Russia, Hungary, Rumania and Spain, and the 
prairies of the western United States, also the pampas of South America. 
Savannahs are dry tropical grass lands with a seattering of trees. Examples 
are the Ilanos of Venezuela and the patanas of Ceylon. 


1 L ‘alr 300 ions. 
? c ( a] V I he 


mi 
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i iv : rall 
No adequate explanation has ever been given why trees are not naturally 
They grow well when planted by man 





Fig. 111.—Pollens. Upper left, mountain cedar (methyl green); upper right, eattail (in oil): 
lower left, date palm (in oil); lower right, regal lily (in vaseline). 


soil is appropriate for trees. It has been suggested that the Indians before 
the arrival of the white man burned the prairies regularly to keep trees out, so 
that there would be an abundance of grass for the buffalo herds. Grass re- 
cuperates after a fire much more rapidly than trees. It has also been suggested 
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that the buffalo themselves have eaten the small shoots of trees, thus preventing 
their growth. At any rate, once grass has gained a firm foothold, has established 
a good sod, it becomes very difficult for trees to eet started. This is well illus- 
trated in Texas with the mesquites. Prior to the advent of the Spaniard with 
his cattle, the arid Texas sections were good grass lands. Following destrue- 
tion of the grass by stock, the mesquites have been able to grow as trees. 


Factors influencing importance in pollinosis.—Although there are 4,500 
varieties of grass in the world, varying from the most insignificant to the 
majestic bamboo which may reach a height of 150 or even 170 feet, for- 
tunately only a few are of major importance in pollinosis. The problem of 
hay fever grasses is simplified by several factors. First, there is a strong 
family interrelationship, crossed positive skin reactions being observed with most 
grass pollens and crossed desensitization being possible in the same manner 
as has been deseribed above in the discussion of mountain cedar. For al- 
lergic therapy one need not necessarily know exactly which grass is furnish- 
ing the pollen. It usually suffices to know that some sort of grass is the 
allergenic excitant. Exceptions will be described later. 

Another fact which materially simplifies the problem is that, although many 
varieties may be in a given locality, most are too sparse to create a sufficiently 
high atmospheric pollen concentration. [or example, the grass hay fever season 
in New York is from the last week in May until about July twentieth. Thommen 
found about 270 different species of grasses within a hundred-mile radius of 
New York City. He found 8 blossoming in May, 34 in June, 41 in July, 41 in 
August and 15 in September. He tested 30 patients with 81 different species. 
All reacted positively to all species, while controls were negative. He even found 
positive reactions to a species of grass which grows only in Spain and to which 
the patients had not been exposed. Scheppegrell had previously reached the 
same conclusion from the study of over 100 varieties of grass pollen. All re- 
acted positively to all grasses although there was variation in the intensity 
of the reaction. 

Although grasses in New York are pollinating into September the grass hay 
fever season ends earlier because of the limited delivery of pollen into the air 
in the later weeks. Most of the important hay fever grasses are cultivated 
grasses, growing abundantly in meadows and elsewhere where they have escaped 
and grown wild. This, we shall see, is especially true of Bermuda grass and 
Johnson grass in the South. 

A third fact which helps to simplify the problem is that those very widely 
cultivated grasses from which we obtain our cereal erains, Wheat, rye, barley, 
oat, rice and corn, fortunately produce very little pollen. Wheat, oat, barley and 
rice are self-pollinated. The major portion of the pollen remains in the flower, 
passing directly from the anther to the stigma. There is no wind pollination, 
not even insect pollination. The same is true of erab grass and probably ot 
many other grasses which have been found unimportant hay fever causes. 

Gorn and rye are wind pollinated, but the former is of importance only 
when exposure is reasonably close. Corn pollen is one of the largest, averaging 
95 microns in diameter, and is not carried far with the wind. (See Fig. 114.) 
However, I have seen a number of patients, farmers, who give positive reactions 
to corn pollen, stronger than those to the other grasses, whose symptoms are ex- 
aggerated during the corn pollen season. They are relieved with hyposensitiza- 
tion to corn extract. Rye is wind pollinated and would be a factor of more im- 
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were more widely cultivated. In Kurope, espe- 


yortance in this country if rye sae ir 
| very important crop, rye pollinosis is a problem 


cially in Germany where it is a 
of major importance. an 

The cereal grains are not known in the wild state. Their cultivation oa 
so far back into antiquity that even their places of origin are uncertain. a eir 
wild counterparts have become extinct, or they have been so changed by cu phe 
tion that they are no longer recognizable, although wild plants have recently 
been discovered in Palestine which are believed by some to have been the 
progenitors of wheat. x 

All of the important hay fever grasses in this country were also originally 
imported, chiefly for cultivation for fodder. 





Fig. 112.—Structure of grass blades. The blade originates at a node on the stem or culm 
and extends upward as a sheath closely Wrapped about the culm. At the collar it leaves the 
culm to become the blade. Collar structure varies in different grasses and may be used for 
identification. Some are hairy, while others are not. The manner of its attachment around the 
culm varies as do the size and shape of the ligule (see Fig. 113). Since the collar structure in- 
cluding the ligule is constant in different species, its study is of value in identification prior to 
inflorescence. (Left, blade in place. around culm. Right, blade removed from culm.) 


The grain grasses were the first plants to be eulti rated by the human 
race. 

Anatomy.—A number of characteristics differentiate the grasses from other 
plants. The stems are rounded, hollow and are jointed as in the familiar bamboo. 
In the smaller grasses the leaves take origin from the joints, thus concealing them 
in great measure. Only at the nodes or joints are the stems or culms solid. 
The strength of the stem is due in great measure to the quantity of silicon 
deposited therein. 
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A sinele leaf arises at each node, successive leaves being placed on opposite 
sides of the stem, The leaf as it passes upward from the node completely sur- 
rounds the culm at first, forming a tube. Higher up it spreads away from the 
culm as a long flattened blade. At the point where the leaf ceases to bea sheath 
and becomes a blade, there is a membranous or cartilaginous ring or fringe, 
the ligule. The ligule grasps the eulm very mueh like a bracelet. It varies 10 
size, shape and hairiness in different species and is useful in identification, 
Fig, 113. ; 

The inflorescence or flower cluster consists of groups of flowers, each group 
being called a spikelet. Although the individual flowers of the. @rasses are so 
small as to be almost microseopie, they are beautiful when studied with adequate 
magnification. There are three general types of inflorescence, the spike, 
panicle and raceme. If the spikelets are attached directly to the. main axis Or 
rachis the inflorescence is a spike. Wheat, barley and rye are examples, Fig. 74. 
The Bermuda grass inflorescence is a raceme in which spikelets are borne on 
short branches of the rachis, Fig. 124. In the panicle there are several irregular 
secondary branches of the rachis, as is seen in June grass, red top and Johnson 
erass, Figs. 117, 122, 128. The timothy inflorescence is a panicle in which the 
branches are so crowded as to give the appearance of a spike, Fig. 120. 

Roots.—The root systems are important. They explain the value of grasses 
in sod formation and the difficulty one encounters in trying to destroy some 
of those grasses which are not wanted. They possess no tap root as do radish, 
dandelion, beet, ete. Instead, the system is fibrous, composed of numerous 
slender roots of about equal diameter. Grasses may be annual or perennial. 
Those which are perennial grow up in successive years from horizontal under- 
eround stems or rootstocks known as rhizomes. Annual stems grow up from the 
perennial rhizomes. Rootstocks spread just beneath the ground, in all diree- 
tions, often to surprising distances. Irom each node a stem may grow above 
ground. This underground system is valuable in the making of sod and is 
utilized in the planting of grass on dunes, to keep the sand from shifting. At 
the same time it makes it difficult to destroy such a grass in an undesired loca- 
tion, since even though the rhizomes be eut, new grass will grow from the eut 
sections and from this more rhizomes will be formed. This has been the great 
difficulty with Johnson grass which was imported into the South as a desirable 
crop grass but whieh, onee established, ean be removed only with greatest 
difficulty. Onee escaped from cultivation, it has become a troublesome weed. 

Rhizomes are underground stems rather than true roots, and, like the erect 
stem bear nodes, from which new erect stems take their origin. The interval 
between nodes is known as the internode. When the internodes of the rhizomes 
are short the vertical stems or culms are close together. The result is a tufted 
erass or bunch grass. Such a grass is often seen in fields and meadows but is 
not desirable as a lawn grass because of this characteristic. Lawn erass has 
long internodes in the rhizome. The culms are more widely separated. Such 
are called creeping erasses. 

Stolons.—Some grasses have horizontal stems at or above the surface of 
the ground, known as runners, or stolons. This is comparable to the stolons 
of strawberries. Stolons are about as effective as the underground rhizomes 
in propagation. They usually have longer internodes, producing a more open 
or looser tuft. The sod is not as solid as that produced by rhizomes and the 
stolons may be injured by trampling or close grazing. However, stoloniferous 
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Fiz. 114.—Pollens. Upper left, crab grass (in saline); upper right, wheat (in saline); 
bottom, corn (in oil). 

Note variation 
germinal pore in wheat, 


in size of these grass pollens as well as those of previous figures, Note 
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erasses create the same problems as do the rhizome-bearing grasses. » Bermuda 
erass, like Johnson grass, has become a problem in many sections of the South be- 
cause it propagates by both stolons and rhizomes. 

Identification. Although identification of the common hay fever grasses is 
relatively simple, onee one has learned their characteristics, further attempts at 
differentiation are best left to a competent botanist. Indeed, differentiation is at 
times so difficult that botanists of fair ability may find it desirable to send speci- 
mens to the Department of Agriculture for accurate identification. The begin- 
ner might confuse grasses with the closely related sedge family, but the stems of 
the latter are solid, not hollow, and usually three angled rather than round. 

Pollen.—Grass pollens are all much alike although varying somewhat in size, 
from that of corn (95 microns) down to Bermuda grass (26 microns). This fact 
cannot be safely used in identification except for corn. Specimen grains are 
spheroidal, ovoidal or ellipsoidal. Exine is thinned and entirely free from 
sculpturing. Intine is thick, hyalin. There is but one germinal pore. This 
is unique among pollens. There is no true germinal furrow, the shrinkage on 
drying being irregular, not along the line of a furrow, made possible because 
of the thinness of the exine. The germinal pore is covered by a small cap, the 
operculum. (See Fig. 114.) 


CHAPTER XLV 
THE HAY FEVER GRASSES 


In accordance with Thommen’s postulates pollen must (1) contain a hay 
fever excitant; (2) be anemophilous; (3) be produced in sufficient quantity ; 
(4) be sufficiently buoyant to be carried long distances; and (5) the plant 
must be widely and abundantly distributed. 

In the preceding chapter we have seen that the majority of grasses fail in 
one or more of these requisites. Some are not sufficiently abundant. Some 
are self-pollinated, producing too little pollen. Some pollens, like corn, are 
heavy and do not carry long distances. While all that have been tested appear 
to contain the allergic excitant, they do so in varying degrees. 

On the basis of compliance with his postulates and of his experience with 
hay fever, Thommen classes the hay fever grasses as follows: 


Grasses of Primary Importance 
1. Timothy 
2. June grass 
3. Bermuda grass 
Grasses of Secondary Importance 
1. Orchard grass 
2. Johnson grass 
3. Couch grass 
4. Sweet vernal grass 
Grasses of Minor Importance 
1. Low spear grass 
2. Meadow fescue 
3. Panic grass 
4. Canary grass 
5. Velvet grass 


Of the 1,100 varieties of grasses in the United States, only 12 need be 
considered as of importance in endemic or epidemic hay fever. Furthermore, 
Thommen believes that the first three alone account for fully 90 per cent of 
grass pollinosis. Timothy and June grass (blue grass) are chief offenders 
throughout Canada and the northern two-thirds of the United States while 
Bermuda grass is the chief offender throughout the southern half. 

Wodehouse considers five grasses responsible for the greater part of grass 
pollinosis in the northeastern states—sweet vernal, June grass, orchard grass, 
timothy and red top. Of these, sweet vernal grass pollinates at the beginning 
of the season, followed closely by June and orchard grasses, both of which flower 
in May and June and which are in turn followed by timothy and red top, which 
shed pollen late in June and through most ot July. Other common grasses 
such as barnyard grass, crab grass, foxtail grass and the witch grasses pollinate 
later, but since the hay fever season terminates with red top and timothy, they 
need not be considered of significance. 

In the South, Bermuda grass, originally imported as a forage grass, has 
escaped from cultivation and is the most important hay fever grass. Its pollen 
is light and it has the longest flowering period of all the grasses. In the northern 
sections of the South its pollinating period is similar to that of June grass but 
in the Southwest it flowers from April to September and in some sections, as 
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southern Texas and southern California, practically throughout the year. John- 
son grass, likewise an escaped grass, sheds much less pollen. The grains are 
large and heavy. Its importance is secondary to that of Bermuda. 

Velvet grass is of chief importance in Washington, Oregon and northern 
California, west of the mountain ranges. According to Hall, there are about 25 
species of grasses in California which are of some importance in pollinosis. 


Grasses of Importance Especially in the North Arranged 
According to Date of Pollination 


Low spear grass. Poa annua L.—Also known as annual blue grass, dwarf meadow 
grass and, in the West, walk grass, this is of minor importance in the East but, according to 
Rowe, more important in northern California. It is found scattered in meadows and waste 
places practically throughout the United States. The leaves are slender, yellowish green, The 
plants do not stand erect, but tend to sprawl flat on the ground. In some places it is used 
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Fig. 115.—Sweet vernal grass. 
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us a lawn grass, chiefly because of this last characteristic, but it dies out rather early in the 
summer. According to Wodehouse, pollination starts in the northeastern states in April. 
Thommen gives the date as the first week in June. 

Sweet vernal grass. Anthoranthum odoratum L.—Also known as prim grass and 
spring grass. This is not the same as Hierochloé, the sweet grass from which Indians of the 
northern states made sweet grass baskets and which is native of North America. Both owe 
their sweetish vanilla odor to the fact that they contain coumarin, also a constituent of vanilla. 
It is widely but sparsely scattered through the northern half of the country. According to 
Durham, it is of allergenic importance especially in New England. The writer finds it of im- 
portance also in the higher altitude of the Shenandoah Valley of Virginia, See Figs. 119, 120, 
127. 





Fig. 117.—June grass. 


June grass. Poa pratensis L.—This is also known as Kentucky blue or 
meadow grass, natural grass, green grass. It is undoubtedly the leading a 
ine It is rarely cut for hay since it seldom grows large enough oe 

owes its popularity as a stock orass > 
grasses and is rahe tiked by stock. ter eae 
feature of f 


ass, Common 
pasture grass in 


fact that it is the most nutritious of 
. ' In this country stock raising h 
arming outside blue grass regions, except in the r ; 
ranching takes the place of farming. . ) 


as never been a permanent 
ange country of the West where 


The distribution of blue grass is about. the 


dl tie ica ok lca : same tts that of timothy. While it is found 
untry, it is cultivated chiefly in the northeastern states as far south 
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as the Carolinas and as far west as eastern Kansas. It is the favorite lawn grass in thi 
same section. Its name in the horse-raising section of Kentucky is familiar to ail mis De 
as a lawn grass is due in part to the existence of rhizomes which form a good sod ene 
Although June grass is rarely allowed to flower on lawns, when full develo di 
2 apie and along the roadsides it stands about two feet high, os contrasted vith eae 
ete or low spear grass (see above) which never reaches a height of more than a few 
Pollination occurs in late May and early June. 
See Figs. 116, 118, 119, 123. 





Fig. 118.—Orchard grass. 


Orchard grass. Dactylis glomerata L.—This 1s also called cock’s foot, dew grass, hard 
grass. It owes its common name to the fact that it grows well in shaded places, under trees 
as in orchards. The English term, eock’s foot, is derived from the remote resemblance 
of the inflorescence, in its branching, to a cock’s foot. 

This grass occupies the timothy and June grass region and, like red top, extends con- 
siderably farther south. It is adapted to drier soils than red top. As a hay grass it is of 
importance only in those sections where timothy does not grow. This is especially true in clay 
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Fig. 119.—Pollens. Upper left, orchard grass (in saline); upper right, orchard grass (in oil): 
lower left, June grass (in saline); lower right, June grass (in oil). 
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Fig. 120 
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soils along the base of the Appalachian Range from Virginia southward. In sections, where 
either may be grown for hay, timothy is preferred. Orchard grass tends to grow in bunches, 
making mowing difficult. If allowed to stand beyond the blooming period, it deteriorates 
as hay, due to the formation of woody tissue in the stem. 

Its importance as a hay fever plant is secondary to that of timothy, merely because tlie 
latter is more widely cultivated. Skin test reactions to orchard grass are usually as large 
as, or larger than, those to timothy. Wodehouse considers it as important in pollinosis as 
timothy, possibly more so, 

Pollination occurs in June. 

Timothy. Phlewm pratense L.—This is also known as Herd’s grass, meadow cattail, 
rattail, soldier’s feather. It is the most important hay grass in the United States, its acreage 
being twice as great as that of all other grasses combined. Although its hay is not as 
nutritious as that of June grass, it is readily eaten by all kinds of stock. It has excellent seed 
habits, the seed from an acre seeding a larger acreage than that from any other grass. It is 
considered especially valuable as hay for horses because of its favorable physiological effect 





on the digestive apparatus. 


TIMOTHY GUT FORFHAY. 
Acreage, 1924 


UNITED STATES TOTAL 
9,461,000 ACRES 
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2,000 acres 





foward’ Hea Gene enn aren, a cultivated timothy. In the Northern States, more abundantly 
C are ! 1e eas 5 1e escapec erass is also important. (Courtesy of Bureau oy aes € rae 
Economics, United States Department of Agriculture.) ; ee at perio Cured 


m page IT1VvA ’ eed : C > : 
| ae grass derives two of its names from men, who either first cultivated it or first 
described it, about 1747. Herd was a New England farmer. Timothy Hansen lived in 
Maryland. The term timothy is now universal. 
ay OES _ : 
Timothy grows wild nearly throughout North America. It is cultivated over the same 
areas as » grass—Canada ;: i ; mae a. 
a : 1s blue grass—Canada and the northern two-thirds of the United States, but particularly 
in the northeastern states as far west as Kansas and Nebraska, and in restricted localities 
in the Rocky Mountains and Pacific Coast States . | 
The grass inates j ate r i 
a grass pollinates in late June and early July. The shedding of pollen occurs in the 
early hours of the morning, from shortly after midnight to shortly after sunrise 
See Figs. 120, 121, 123. 
' Redtop. Agrostis alba L.—It is otherwise known as Fiorin, Helr’s 
at marsh or creeping bent, black quitch, tussoeks, water twitch. fine 
urden’s, summer dew grass, conch grass, bonnet grass. 


grass, white top, 
John, monkey’s grass, 


This grass is cultivated in the timothy and b 


lue grass regions : ik 
. Aas — ; 51 ASK gions and, like orchard eras 
considerably farther south. Only in southeastern _— 


Illinois and adjacent parts of Kentueky 
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Fig. 122.—Redtop. 


Or 
a | 


55S POLLENS, POLLINOSIS, OTHER INHALANT ALLERGY 


WZ 

is it grown in preference to other grasses. In contrast to orchard grass which is adapted to 
dry soil, red top is a wet land grass“and a valuable grass for moist meadows and pastures in 
all parts of the country except the extreme South. It is well adapted to the acid soils of 
the Atlantic seaboard. Its yield is inferior to that of timothy, but it withstands cropping 
and stamping -by stock, better. It is nutritious but not as much so as timothy and June 
grass. 
Although June grass and red top resemble each other much in appearance, they are rarely 
found together because June grass does not thrive in acid soil. 

Pollination, like that of timothy, occurs in late June and most of July. 


See Figs. 122, 123, 125. 








Fig. 123.—Pollens Upper left, sweet i i 
fin att F ee arr kl ert, Sweet vernal grass Sé =h ie or rie = r 
(in saline); lower left, timothy (in saline): lower ren ote ae ey right, Johnson grass 
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Grasses of Importance in the South 
SM) Spe Fn Ng rarle ; pf, , 7 
qe dees 7 an overlapping zone of the important northern and southern 
: ee whic ; includes and extends westward from Virginia and North Carolina 
weet rearne ve) . ‘ pas ] J 3 az 
sweet vernal, orchard and June g ass, timothy and red top, as well as Bermuda 
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and Johnson grass, are all found in sections of Virginia. As stated above, 
orchard grass and red top extend farther south than the other northern grasses, 
but not into identical areas because of differing soil adaptation. 


Bermuda grass. Cynodon dactylon (L.) Pers.—This is also called Seutch grass, dog’s 
tooth grass, wire grass, cane grass, Bahama grass, Indian Doob. Although Bermuda grass 
may be found as far north as New York and Massachusetts, it is preeminently a grass of the 
South. Bermuda is to the South what June erass is to the North. It tolerates the heat of 
summer while blue grass grows very little in hot dry weather. It stands drought better. 
(it furnishes good hay on good land, better even than June grass. It stands trampling bette: 
and yields more pasture. On the other hand, it furnishes pasture only during hot weather. 
Since the seed is unreliable and costly it is customary to start a stand by planting small pieces 
of sod from which stolons and rhizomes spread out to cover the neighboring ground. In 
{imes of drought the grass withers to the ground but with return of moisture it again springs 


up and bursts into flower. 
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See Figs. 124, 125, 126. 


names are evergreen millet, 


PTASS. Sorghum halepense ( L.) Pers.—Other 


Johi : | } 
aiden-cane, Wgyptian millet, cuba grass, Syrian grass, »t. Mary’s grass, Means grass. 





Thi i cent 1 rtation into the United States from Aleppo, Turkey. It was intro 
i ‘ ( { 1 ps i i } 1 ae 
1 into outh Carolina about the middle of the last century where it Was popularized 


"® Governor Means Later it was taken to Alabama by Colonel Wm. Johnson, — name 
ia ince heen applied. Although at first sown intentionally as a forage grass, it has icipian 
ich wa weed pest that chief interest now is in getting rid of if It is a perennial, peeee a 
ment of rhizome . have discussed the lifieultv of removing plants Ww 


} 1} method Ii is now widely distributed over the South from Virginia 
db j nethod ww widely 
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124.—Pollens. 
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Upper left, Bermuda grass (in saline) ; 
lower right, velvet grass (in oil). 
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and is found in California. Its distribution is very much the same as that of cotton. It is 
an important hay fever plant throughout the South but especially so in Texas, southern 
Arizona, and Oklahoma. 

The grass grows to a height of from three to five feet somewhat resembling sugar cane 
or sorghum in appearance, The pollen is rather heavy and does not carry far. It is shed 
in relatively small amounts, but the wide di&tribution of the plant makes up for these 
deficiencies. Like Bermuda grass it is drought resistant. This is another reason for the 
difficulty in its eradication. 

Pollination oceurs during July, August and September. 

See Figs. 123, 125, 127, 128. 

Canary grass. Phalaris canariensis L.—‘‘Bird seed grass,’’? an importation from the 
western Mediterranean section, grows in fields and waste places of the southern states, fairly 
abundantly in California, less so in the North. It blooms in July and August, but owing to its 
very meager distribution and the relatively large size of the pollens (40 to 45 microns) it is a 
decidedly minor factor in hay fever, See Fig. 125. 





mi Ord o yPagaca > ri ig 
Fig. 127.—Johnson grass, growing to a height of three or four feet. 


Additional Important Grasses in the West 


Velvet grass. Holcus lanatus L.—Other popular names are meadow grass, wooly soft- 
grass, velvet mesquite, old white top, Salem grass, rot erass, dart grass, feather hans es 
Yorkshire-fog, white timothy, calf-kill. This grass is common along the inchs Coast It 
is a profitable hay and pasture grass on sandy soil and on peaty soils that dry Bit in tl 
summer, Stock do not like it but it is exceedingly nutritious, if not palatable and ther will 
acquire a taste for it when driven to it by hunger. It is found in the north caster states but 
not in sufficient quantity to be of significance. Velvet grass is the most im ortene a iver 
excitant in the coastal regions of Washington and Oregon, less so to the aeeeh an es Bees 
British Columbia and California, and is of no importance in the same two cet aaat if 
the Cascade Range. The blooming period along the Pacifie Coast is from Tine ts Pec 

stew La heept er ret s from the hairiness of the entire plant, especially the leaves. 


ov, 


ch grass. Loliwm perenne L.—This is also called ray grass, red ray, ever-grass, crap 

er « ota . ar or thi } ; Made + Orsay ; 

perennial rye, red Darnel, red dare, white nonesuch, English blue-grass. 
See Fig. 130. 
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ye gras um multiflorum Lam.—These two grasses are of some importance 


along the Sin ai Mn ane ry Ttal; —_ Lae . 
g the Pacific Coast. The Italian rye is the most important meadow grass in Europe 
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Fig. 128.—Johnson grass, detail. 
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Fig. 130.—Perennial rye grass. 
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here it is relished better by stock than any of the other cultivated grasses 30th English 
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rye and Italian rye are grown fairly abundantly along the Pacific Coast and to a cet 

axte Qc ¢ ‘ > oY « r “ i oe Z 

extent as a late summer lawn grass elsewhere. On the coast, these grasses are of ae I 
. f grasses ¢ Yr 


allergenic importance. Pollination starts in May and June. 


Other Grasses of Very Minor Importance 


Couch grass. <Agropyron repens (L.) Beauwv.—Also called quitch grass, quack grass 
and by several other common names. Although in fields and waste Spins a achoe North 
America, couch grass is particularly characteristic of the northern Rocky Maia ctatel 
where several species are valuable for forage. One variety is the common pect eae 


grass of 


eastern Washington and Oregon and northern Idaho. It is a valuable range grass. Agropyron 
: < > ae lacs sie! t 


repens is the familiar quack grass of the northern states, It propagates by rhizomes and root 
stocks, and is a pernicious weed. It is valuable as a sand binder. Pollination occurs in June 


See Figs. 131, 133. 
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Fig. 134.—Foxtail, two varieties. 


The Fescues, tall fescue and meadow fescue. Festuca elatior L. and Festuca pratensis. 
According to Hitchcock (1935) these two grasses are the same. Next to the Italian and 


English rye grasses the tall and meadow fescues are the most important cultivated grasses 


in Europe. However, like the former, they have never heen recognized as valuable in this 
country except in restricted localities such as western Missouri and eastern Kansas. 
Pollination is in June. Festuca ovina L., or sheep fescue, is one of the most abundant and 


valuable range grasses in the western mountain region. 
Panic grasses. These are several varieties, of which Panicum clandestunum L. appears 
to be the most important from the pollinosis standpoint 
distributed east of the Mississipp1, e pecially im the southern states 
Colorado grass, Japanese millet and broome corn millet Pollination 


The panie grasses are widely 
They inelude crab 
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The flowering 





Like the panic group this is a large and important genus. 
irance. Carpet grass which grows abundantly near the gulf 
Knot grass (Paspalum distichum L.) 
resembles. 


Paspalum. 
grass resembles crab grass in appe: 
coast will even drive out Bermuda when closely pastured. 
is common in the South and frequently mistaken for Bermuda grass, which it 
Other common names are Dallas grass, tall paspalum, roadside grass, St. Augustine grass, 
flat crab grass, flat joint grass, Whittier grass. See Figs, 132, 133. 


Spanish Moss.—Dendropogon wsneoides 


Spanish Moss.—Dendropogon usneoides, also known as Spanish moss, Hanging moss, 
Black moss, Florida moss, Long moss and Tree-beard, is a member of the pineapple family, 
Bromeliaceae. Botanically this monocotyledonous family belongs between the grass and lily 





Fig. 125.—Spanish moss at Charleston, S. C. 


families. The word dendropogon is derived from the Greek, meaning tree-beard. This is the 
gray moss which hangs from various trees, especially the live oak, and may be found throughout 
the south astern states, south of Virginia, and west to Texas and Mexico. It is widely 
distributed in tropical America. Feder has found patients allergic to Spanish moss. Treat- 
ment was not satisfactory.* Metzger reports that the pollen is present in small quantities 
in the air near Tampa. With extracts of this pollen he observed two positive skin reaobigns 
among 30 persons who had symptoms during the period of pollination. He considered Spann 
moss a factor of no great importance. The moss is used in the South as a filling for ahbs 

pillows. ' ‘ Ste 


*Weder ra ‘ ‘ 
Feder, J. M., Anderson, S, C.: Personal communication, 


CHAPTER XLVI 
ANGIOSPERMS 


THE DICOTYLEDONS 


In this chapter the order of listing follows that of botanical classification, 
rather than seasonal prevalence. 


The Walnut Family. Juglandaceae 


Black walnut. Juglans nigra L.—That walnut is not a more important hay fever plant 
is probably due to its relative scarcity. The writer finds positive skin reactions to walnut 
pollen as often as to that of elm. These trees were once abundantly distributed through the 
country, but because of the excellent wood most have been destroyed. English walnut is 
grown widely in California for its nuts. As a rule, this variety is grafted upon the black 
walnut trunk. See Figs. 136, 140. 


English walnut, Juglans regia L., originated, not in England, but in Persia, along with 
apricot and peach. Its botanical name Juglans is derived from-the Latin, meaning Jove’s 
acorn. The Romans spoke of the walnut, rather than the fruit of the oak, as an acorn. 

The pollen is very simple with no sculpturing. A varying number of pores replace the 
usual germinal furrows. Pores are usually more numerous on one hemisphere than the other. 
The exine is thickened on this side so that with drying the pollen usually shows an invagination, 
of the thinner hemisphere. 

Walnut pollen cannot be very toxic since it is often seen on pollen slides and patients 
frequently give positive reactions, but treatment is not usually necessary. ‘ 

Pollination is usually in May and June. 


Hickory. Hicoria Spp.—Hickory is a cousin of walnut. The leaf arrangement is 
rather different. The black walnut leaf is compound, about two feet long, with a dozen 
or more leaves, set opposite in pairs and with an odd one on the tip. The tip leaflet usually 
forms earlier than the others. The typical hickory leaf usually has but five, seven or nine 
leaflets. One is terminal. The pairs of lateral leaflets increase in size towards the tip. 

The male flowers of both walnut and hickory are catkins. 

The name hickory is derived from the milky oily liquor obtained by the Indians from 
pounding the kernels. It is strictly an American tree, there being nine species. It is dis- 
tributed in varying prevalence from the valley of the St. Lawrence to the mountains of 
Mexico. 

Shagbark hickory, Carya ovata (Mill) K. Koch, can be readily identified in the winter, 
prior to pollination, by its bark, which appears to be very loosely attached to the body of the 
tree in narrow vertical plates, free at both ends. Young hickory has a smooth bark but, as it 
grows, the trunk becomes furrowed and the bark splintered. This occurs only in trees six 
inches or more in diameter. By the time the tree bears nuts a real problem is encountered 
by those who attempt to obtain them. 

Some trees pollinate before putting out leaves while others do so at that time or later. 
Both hickory and walnut pollinate after the leaves are about halt grown. Even so, foliage 
appears rather late. As a consequence, pollen appears on the slide very late in the tree season, 
as late as May and June. See Figs. 136, 137. : 

The hickory pollen grain is larger and less flattened than that of walnut. There are 
usually only three germinal pores, rather equally spaced. Distinction from walnut lies in the 
fewer pores and the larger size. 

Pecan. Carya pecan (Marsh.) C. K. Schneid.—This is likewise a native American tree, 
occurring in moist soil, especially along streams, in southern Indiana, Illinois, Lowa and south- 
ard to the Gulf. It is found along river bottoms in Texas. It is an important cause of 
pollinosis in the South, as far north as North Carolina. It is frequently planted as a shade 


tree in farm yards and, being near houses, produces a heavy loeal concentration of pollen. 
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Like the other two members of the family the leaves are feathery, with a number of 


Like hickory, the leaflets near the base are smaller. Unlike it, so also are those at the 


leaflets. 
It pollinates from mid-April until early June. 


tip. Pecan bears catkins. 
The pollen resembles that of the other two members, is about the same size as that of 
hickory, usually has three germinal pores, and is more granular in appearance than the others. 
See Figs. 138, 139. 
Weil has described an unusual case of a pecan pollen allergic. There was a pecan tree 
While dressing, the patient laid her handkerchief on the window 


outside the bedroom window. 
This was followed by an extremely severe at- 


ledge. Subsequently she used the handkerchief. 


tack. 





Fie. 136.—w: MAVENS « : 
g. 136.—Walnut. Leaves appear late and are shed early. The difference in this respect be- 
tween the tree and surrounding foliage is apparent ; 


The Willow Family. Sualicaceae 


The botanical name for this family, which ineludes willows and poplars 
is readily understood when we realize that salievlie acid is Saran rae 
bark of the willow. Tannie acid is abundant in poplar bark. it ere. 
These two genera, especially poplar, are probably the earliest angiosper 

trees. Poplar is the oldest dicotyledonous plant yet identified Ahn Gr enced 
was covered with forests of pines, sequolas and ey ‘ads poplar RNS a 
deciduous tree on that warm continent. Both poplar and sallcvems aiwids ; 
distributed today. The former ranges from the Hudson Bay to Mexico, pa: 
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farther north even than spr ‘ arc ; 
‘Seek Aa an spruce and larch. One variety, cottonwood, is an im- 
I ay fever plant in the West, especially the Rocky Mountain section 


Willow. Salix Spp.—Willow grows nearer : 
BG Satire tie: eropicd, orcasas the equiter, and ‘x foand fo the bees 
Peru and Chili. Its range in the Old World is as great. There are 160s baie Sore 
among each other so widely that they are the despair of botanists. For this ae e ian 
botanist once called the willows the ‘‘troublesome family.’’ Like poplars tiie eile pie 
from an ancient line, fossil impressions of the leaves having been found in cpbiatooth : ee 
Fossilized willow pollen is found in the peat of the Dismal Swamp of Virginia oh ios oh 
living trees have long been absent or nearly so, from this region. es Wake 
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Fig. 137.—Pollens. Top, magnolia (boat-shaped, stained with methyl green); lower left, hickory 
(in saline); lower right, hickory (in oil). 


In view of willow hybridization it is not surprising that allergenic specificity within 
the family has not been described. Willows are not of great importance in allergy. The pollen 
is both insect and wind transmitted. It is therefore often found on pollen slides, but is not 
of as much importance in hay fever as many of the purely anemophilous plants. Wodehouse 
believes that willow, having been unsuccessful in its trial of entomophily or insect pollination, 
is now evolving toward anemophily. Others believe that the reverse is occurring. Character- 
istics of the pollen as pointed out by Wodehouse favor the former conclusion. He believes 
it likely that willows and poplars are derived from a willow-like ancestor which was entomoph- 
ilous, that poplars have become entirely wind pollinated, while willows are now evolving in 


the same direction, 
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Willows grow abundantly along the aes se streams where the well-developed root system 

rotec and against the erosive action of water. : 
sae las ORO depending upon species, anywhere from March to ae ine 
majority in March, April and May. In most species flowering: precedes lea ; evelop : s 
“some Some pollinate after unfolding of the leaves. The Ts 
illow whose gray furry catkin or ament, on the brownish 
ocalities where there are several 


In some they oceur simultaneously. 
group is exemplified by the pussy w 
stem without leaves, gives rise to its popular name. In some 1 
species, the pollinating period may extend over several months. Ree ae: a 
Willow pollen possesses three germinal furrows and a heavy reticulated exine. © 
Fig. 140. 


The willow flower has a sweet scent and contains nectar, attracting bees and other insects. 





Fig. 138.—Pecan in Texas. The native Texan has two rules for recognition of pecan. If a 
tree is left standing in a cultivated field it is probably pecan. If on closer inspection the nut 
husks ean be seen, even in the absence of leaves, it is a pecan. 


Aspen. Populus Tremuloides Michx.—This member of the poplar genus is the most 
widely distributed tree of North America. It prefers moist, sandy soil and gravelly hillsides. 
The botanical name Populus tremuloides and the popular designation, quaking asp, are derived 
from a peculiarity of the leaf, which is characteristic in some degree of all members of the 
poplar family. The petiole or leaf stem is unusually long, slender and compressed laterally, 
the compression being vertical to the plane of the leaf. As a consequence the leaf has an 
independent motion in a breeze quite different from that of other leaves more firmly attached 
to the branches. In the slightest breeze, too little to move a branch, the leaf quivers and 
trembles. Like most members of the poplar family the leaf is broad, almost circular, slightly 
heart shaped. The plant is distributed from the Hudson Bay region to Mexico. It is most 
abundant from Ontario to Virginia. 

Pollination occurs from March into May. 

The pollen of this and other members of the poplar family is smooth, with no surface 
markings, no germinal furrows or pores. The exine is extremely thin, thus allowing for change 
of volume with desiccation. It is reticulated or granular in appearance. Intine is thick. 
The thinness of the exine allows the pollen tubes to perforate in the absence of germinal 
pores. See Fig. 143. 

Lombardy poplar. Populus nigra L. var. Italica DuRoi.—Although imported as an 
ornamental from the Italian province of Lombardy, this tree was unknown to the Romans 
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of the time of Pliny and appears to have originated in Afghanistan. 


It is the only deciduous 
tree whose branches hug the stem, a fact which makes it 


desirable for fences, hedges and 
where for some reason much shade is not desired. Genera] characteristics of the leaf 
pollen are similar to those of aspen. 


and 


Pollination occurs about April and May. 


Cottonwood. Populus deltoides Marsh.—The scientifie name Populus deltoides is derived 
from the delta shape of the leaf. As a rule this designation is applied to the Carolina cotton- 
wood of the East, which is rarely a cause of hay fever. The western cottonwood, Populus 
sargentii Dode, is a most important cause of pollinosis in the Rocky Mountain section, from 
Utah and the Dakotas to New Mexico and Arizona, where it pollinates around March and 
April. In the West it grows chiefly along stream beds where there is sufficient moisture. The 
trees pollinate before the leaves are unfolded. See Bes 14 la 4 Se 

The cottonwood name is derived from the ‘‘cotton’’ or tomentum, the matted hairy 


covering of the seeds. 
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Figs. 139, 145, 146, 148, 149, 154, 160, 164, 185 and 196 Show the cco vane ei Sgt 
trees of importance in pollinosis. (Courtesy of E. N. Munns, Chief of cpa had Mesias 2 fats da 
fluences. Forest Service U. S. Dept. of Agriculture. Excerpted from U. 5. rch 1. t indicat 
Mises lla'ne ous Publication No. 287.) The maps include only illustrative species and do no 
transplants for shade purposes, etc. 


The Birch Family 


This family includes the birches, alders, hornbeam, ironwood and hazel 
Although all cause some pollinosis and the writer has observed positive skin 
reactions to each, the outstanding member is the birch. . . 

Different species oft this family have pollens that may he distinguished on 


) 


eareful study However. the distinguishing features are so slight that when o 


é 
Fig. 140.—Pollens. 
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left, black walnut (methyl green); upper right, 
lower, black willow (methyl green), 





willow (in saline); 
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served on the pollen slide identification can usually not be made closer than by 
family. The features characteristic of the birch family are also found in the 
Myricaceae | (sweet gale), the Haloragidaceae (water-milfoil) and species of cer- 
tain other families, but these are not of importance in pollinosis. 

The grains are smooth, sometimes faintly granular, and contain from three 
to seven pores approximately equally spaced around the equator. The pores 
protrude as rounded domes, giving an angular outline. The protrusion is due to 
thickening or building up of the intine, sometimes also an annular thickening 
of the exine. See Figs. 148, 147. | 

Fossil pollen grains of the birch family have been deseribed. 





Fig. 141.—Western cottonwood near Dallas. Detail of leaves (right). Note delta shape. 


Birch. Betula Spp.—The term betula is said variously to be derived from betu, its Celtic 
name: from batuere (Latin ‘‘to beat,’’ referring to the birch rod with which roman lietors 
drove back the populace) ; and, by Pliny, to bitumen. 

The bark of all members of this genus is characteristically marl 
Most of the barks separate in thin papery plates. These characteris- 
and yellow species. 


xed with long horizontal 


lenticels or oval dots. 
ties are best seen in white birch but are also present in the red, black 

One species of white birch, also called gray or aspen leaf birch (Betula populifolia 
Varsh), found in the New England states and neighboring Canada, | 
with a similar long aspen-like petiole or leaf stem (though not 


yossesses a leaf shaped 
much like that of poplar, 
Like the latter it trembles in the slightest breeze. 

Betula papyrifera, Marsh, white birch, paper birch or ennoe bireh, the common 


birch, is distributed over the northern states and into Canada. Red birch, B. nigra L. o1 rivel 
birch, DB. lutea Wichx. f. is widely dis 


laterally compressed ). 
W hite 


birch grows by predilection in moist land, Yellow 
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tributed through the East from Canada to North Carolina. Black birch, B. lenta L., or sweet 
bireh, also called mahogany birch, has bark with the above characteristics, but is black and 
shiny like a cherry tree. It is sometimes called cherry birch. The tendency in all varieties 
for the bark to peel aids in identification, Fig. 144. 

The branches have graceful outward curves, drooping downward at the tip with delicate 
feathering or ‘‘spray’’ of the small twigs giving a delicate lacy appearance. Its gracefulness 
justifies its appellation, ‘‘The Lady of the Woods.’’ It is more slender than the elm. The 
characteristic spray facilitates recognition of birch, elm and beech in the winter when there 
are no leaves. The bark enables one readily to distinguish the three from each other, 

Pollination occurs relatively early, around April and May, before the leaves unfold. 

The birehes in general are more abundant in the eastern half of the United States with 
white and yellow predominating in the North and yellow and black in the South. There is a 
red birch in California. Figs. 145, 146. 
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Fig. 142.—Arizona cottonwood in Rio Grande valley near Taos, N. M. 


Birch pollen usually contains three germinal pores, occasionally more, up to seven, which 
protrude, giving the grain its angular appearance. A larger number of pores is often observed 
in yellow birch where the four pore grains are fairly frequent. Figs. 143, 147 

There appears > crossed allersic reactivity Tiebioe weras 

ppears to be crossed allergie reactivity among all varieties of bireh,. 
Hornbeam, ironwood. Carpinus caroliniana Walt.—The wood of hornbeam, blue 


eee 
or water beech me 


2 De 1s very strong and was used for making the yokes which connected the horns 
of oxen. The name ironwood indicates the toughness of the wood 
It is a tree of the temperate zane. nrefarr i 1 

Sige \ tre of the temperate zone, preferring deep moist soil and found abundantly alone 

le Sorders of streams and swamps through the United States. east of the 1 " 

Fig, 148. 

Its ark rese 1G o ‘ : i i 

am . ate resi mbles more that of beech than bireh. It is smooth, dark bluish gray 

Instea ( » y Tray , » Ae : i , . al 

ss ( | ff the light gray of the beech, and is as popular for the eutting of lovers’ initials 

as the latter. A peculiarity of the trunk is the tendency of the | 

appear to run down the trunk giving an 


Rocky Mountains. 


: outlines of the branches to 
vy nese irregularly rounded appearanee and Suggesting a 
rote church column. Its leaves somewhat resemble those of beech ng ; 
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- upper right, aspen (in oil); lower left, 
saline). Note the presence of only two 


Fig. 143.—Pollens. Upper left, aspen (in saline) ; 
cottonwood (in saline); lower right, yellow birch (in 
germinal pores in this particular pollen grain, 


a 
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Hop hornbeam, ironwood. Ostrya virginiana ( Mill.) K. Koch.—This 1s : ea 
tree usually found on dry gravelly slopes and ridges and in the shade of ee (Siete “2p 
ranges throughout the United States east of the Rocky Mountains. — Its fruit $9 wee rs 
sembles the common hop-vine as to give rise to ifs name. Indeed, it 1s 5 alr as ms 
fruit resembling hops, the leaf bireh, while the spray resembles beech. Overs ji Ses 
individuality in its strength which excels that of all other forest trees, This is so grea 
that it is used by woodsmen as a lever and is sometimes ealled leverwood, Fig. 149. | 

Like willow, poplar and bireh, it was a prehistoric plant, traces of leaves and fruit being 
found in fossil remains of Greenland. 
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F.g. 144.—Birch. Both white birch (left) and yellow birch (right) are easily recognized by the 
peeling character of the bark. 


Carpinus pollen grains are more neariy spherical than those of birch. However, this is 
not diagnostic. The pores do not protrude as much. This is of some value in identification. 
Four-pored grains are rather frequent in Ostrya virginiana. Fig. 147. 

Hornbeam and ironwood are not important hay fever plants, although positive skin 
reactions have been observed. One cannot be certain that these are not crossed reactions in- 
dicating group sensitization to other pollens such as birch. 

Alder. Alnus Spp.—Native alder is rarely more than a shrub which follows the water 
courses, It pollinates very early, before the leaves have appeared. Fig. 150. 

Alder pollen differs slightly from other members of this family in that there are usually 
four or more germinal pores as contrasted with the more customary three in the members 


mentioned above, Wodehouse states that the most distinetive characteristie is the bandlike 
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‘ig. 145.—See legend on page 
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in curves from pore to pore on each side of the 


thickening beneath the exine, extending ener 
These bandlike thickenings are not found 


equator. These are best seen in stained material, 
» species of the family. Fig. 151. 
among other species of the family, Fig. : Wace ( een 
‘Alder was an early evolutionary form of the dicotyledonous trees. It 1s found in 


olina ¢ Ct red) = eamabifere « [6 ms to Florida and 
northeastern states to North Carolina and scattered along river botto é 


Texas. 
Alder causes some pollinosis. ; 





Fig. 147.—Pollens. Upper left, yellow birch (in saline); upper right, yellow bireh (in saline) ; 
lower left, ironwood (in saline); lower right, ironwood (in oil). 


Hazelnut. Corylus Americana Walt. Borkh.—This shrub, found in thickets from Maine 
and Ontario to Saskatchewan, Florida, and Kansas, has not been shown to be of importance in 
pollinosis. Its pollen resembles that of bireh. Fig. 151. 


The Beech Family. Fagaccue 


The name Fagus takes its origin from the Greek phago, to eat. The 
botanical name for oak, Quereus, considered by most botanists as a member of 
the beech family, is said to have been derived from two Celtie words meaning 

6é ” 
a ‘‘fine tree. 
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Fig. 148.—See legend on page 
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Beech and oak have many points in common, one of which is that oak and 
at least young beeches continue to hold their dead brown leaves through the 
winter. Trees which, during the winter or early spring, still have dead leaves 
are usually either oak or beech. The latter may be distinguished by the char- 
acter of the bark which is smooth and grayish. The smaller beech branches are 
often snowy white, almost resembling snow. The tree has a fine spray, almost 
as delicate as that of the elm. ‘‘Beech forests’’ develop, first because the tree 
has suckers and second because the shade is so dense that it is diffieult for other 
trees.to flourish. Fie, 157. 





Ras 


Fig. 150.—Alder catkins. These are fully developed before unfolding of the leaves. 

=e : at 

There is a tradition that the beech ‘is rarely struck by lightning. This 
appears to have sound basis in that the tree is rich in fat and a poor conductor 
of electricity. 
is age Castanea de ntata (Marsh), a» member of the beech family, so resembles the 
rec oe that during the winter the two can scarcely be distinguished. It is insect pollinated 
Zi great measure and, owing to the chestnut blight, is becoming a rare tree in the Unit 1 

ip ie in dein, ; : i i > eX 

States. For this reason it is not of material Importance in pollinosis 

Oak. Quercus Spp.—There are many varieties of oak, the most 
the tree which has been compared with the lion amone th 
among birds, : 


majestic forest tree, 
e quadrupeds and with the eagle 
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Ole 

: Its leaves are unlike those of any other tree, are rather thick, shiny, deeply serrat | 

; - ; : t \ ry Ss spre , 

Even among those oaks in which the leaves are much simpler, as water ofl ville ak. 

<periace se teal ‘: , as water oak or willow oak 

its thickness, glossiness, and persistence through the winter are still apparent a 

e zy a sy) « r y , ; 

Catkins usually develop when the leaves are half grown. Figs, 152, 153 
Beech and oak may both cause hay f The varioe rl i A 

eee ak may 1 cause hay fever. The various species of oak (about 220) shed 

nendous quantities of pollen but cause rather less pollinosis than many other trees whicl 

produce less pollen. | lll 





151.—Poilens. Upper left, alder (in saline); upper right, alder (in oil); lower left, hazel (in 
saline); lower right, hazel (in oil). 


Fiz. 


oak pollen grain is the hyaline wedge-shaped 


plugs imbedded in the cell beneath the furrows. These wedges are usually three in number 
corresponding to the customary number of furrows. It will be seen from the figure that the 
oak grain when moist usually has three furrows, displays the hyaline plug, and is spherical in 
form. When dried it is ellipsoidal with the furrows tightly closed, appearing as shallow 
grooves. Figs. 155, 156. 

There is one special characteristic 


The outstanding characteristic of an 


of oak and beech pollen which unfortunately does not 
appear in dried specimens. When moist, the germinal furrow protrudes to such an extent 
that there is a rupture which allows the gelatinous cell content to extend outward from the 


pollen grain. 
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Fig. 152.—Oak. Winter identification is facilitated by the fact that the 


dead leaves stay on the 
branches through the cold months. 
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Oak catkins. 
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In some species (upper) these appear before unfolding of the leaves; 


others (lower), at the same time, 
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i atisfactory rever, this 
Differentiation of the various species of oak pollen is unsat factory. Howeve 
is not a matter of importance in allergy since all appear to cross reac tis | . 
Yd ti ay fever tree in California; 
California live oak is said by Selfridge to be an important hay fever tree in Californ 


oe 
i T specie - oak 1 ‘alifornia alone. 
by Rowe to be relatively unimportant. There are 14 species of oak in Californi 
Beech. Fagus grandifolia Ehrh.—tThe pollen of beech is very similar to that of ¢ me 
i , | ‘ly s srical ¢ » oralns . 1oistened suffer less dis- 
The hyaline bodies are more nearly spherical and the grains when n | See. 
> j = > ; » | ‘ve , y Wwo 
tortion due to gaping of the furrows... Many grains of some of the species show bu 
ss > * 


i : i ‘e coarsely ¢ re constantly roughened. 
furrows. The exine is more coarsely and more constantly roug 
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Fig. 154.—See legend on page 569. 


The Elm Family. U/maceae 


This is considered by some to be a member of a larger group, the nettle 


family or urticaceae. Britton and Brown separate the two eroups, ineluding 


elm and hackberry in the former and the nettles in the latter. Wodehouse 
groups all together also ineluding mulberry. 


Elm. Ulmus Americana L—The elm may be easily recognized in winter, the branches 
spreading outward as continuations of the trunk, like the fingers of a partially opened hand 
arching gracefully until at their extremities they come to point, slightly, toward the gro 


, ind, 
The continuousness of the arch of the branches is most characteristic. The fine interlacing 
of small branches in the spray when the leaves are gone is so delicate as to suggest filigree 
network, 


Elm is abundant in moist woods through the entire North. White elm and silver maple 
are usually the first trees to come into tiower in the early spring in the East Pollination 
occurs before unfolding of the leaves, in the latitude of Virginia in February, farther nort] 


in March, 


The elm blossom is a complete flower and possesses no catkins. It 


IS verv small 
usually seen only by those who 


seek It. mee Kio, 159. The 


leaves mav be reeooni 
the unequal base, one side being larger than the other 
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There are about 16 species of elm in the northern hemisphere, the two most important 
in the United States, besides the American elm, being corky elm, Ulmus Thémasi, Sarg., in 
the northeastern states and winged elm, Ulmus alata Michz., in the southeastern states. Fig. 
148. In various parts of the South, and particularly in Northern Texas, the (Imus crassifolia 
blooms in September at the same time as the ragweeds, and is a serious complicating factor 
at that time, 

Wodehouse describes the pollen as spheroidal or oblately flattened, entirely lacking 
germinal furrows but provided with two to seven pores, equatorially arranged. The grains 
are very simple with little or no sculpturing. When partially dried the germinal pores are 
scarcely visible, although they may be seen in moistened’ preparations. They are usually 
from three to seven in number, most often five, giving a pentagonal appearance to the moist 
grain, There are no thickenings around the pores. Exine is smooth. Fig. 161. 

Elm pollen is abundant, and an important factor in tree pollinosis. 





Fig. 156.—Pollens Upper left. water Oe 
= I . water oak (in saline); upper right, water oak (i mys Be Ses 
jack oak (in saline); lower right, beech (in il), * “iM Of); lower left, 


Hackberry. Celtis occide ‘eli ISSUSSip pi 

some pollinosi y- eltis oceide ntalis, L.: Celtis Mississippiensis, Bose.—This tree sauses 
some po nan especially in the Mississippi Valley and in Texas where Kahn states that it i 
an import: actor i > regi > i i : stza’ fami i 
P : mt factor in the region of San Antonio. It is a member of the elm family and 
chen u r orow <7 » . . « € . ‘ ( 
ee y gr Wn (height to 130 feet) it resembles elm in appearance, in the poise of its 
unk, the sweep and fall of its branches, and the effect of its foliage mass 

c s Che 


gh oe ees kas 
however, shows a small fruit o Close inspection, 


r berry, a drupe, from one-half to three-fourths inch long tipped 
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light gray, 


is smooth barked, 
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initials, 
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sometimes remain 


beech leaves 
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winter, 
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with the remnant of a style, which ripens in September and October, and remains on the 
branches during the winter, Figs. 162, 163. It is quite abundant in the Mississippi Valley, 
much less so east of the Alleghenys and rare west of the Rockies. Bowie (1938) reports 
large atmospheric pollen concentrations in the neighborhood of Nashville, Tennessee. 

The name, Celtis, indicates that it is supposed to have been known to the ancient Celts. 

Trees in the eastern United States are more scrubby and do not resemble the elm as 
closely. According to Thommen the most important hay fever species is C. Occidentalis. 
Pollination is in April and May, soon after the leaves appear. 

Wodehouse states that the pollen varies greatly in size, from 25 to 55 microns in di- 
ameter, and the pores range from 3 to 10 or more. Usually there are more than 3. The pores 
exhibit no regularity of arrangement or size, 2 or 3 sometimes appearing to coalesce, The 
larger the grain, usually the larger the number of pores. Pores are not perceptibly raised 
above the surface of the grain and the subexinous thickenings are not pronounced. There 
is slight thickening around the germ pores. Fig. 161. 





br: pie: 158.—Elm. Winter recognition is facilitated by the 
branches, rather continuous with the trunk } 
om eee hand. Since those illustrated 
arch. ight, winged or corky elm is r i i 

; ’ 5 Is recognize T > COrKy irregular ridges , 
peer ee recognized by the corky irregular ridges present on branches 


- 


fe é slender graceful curve of the 
, Blving the impression of Spreading fingers extending 
are small they do not show the graceful spray or 


The Mulberry Family. Woraceac 


IT Use Nees : : 5 
This, like elm and hemp, is placed in the nettle { 


; ‘amily by Wodehouse. Tt 
will be recalled that among the foods this family ; ies 


, | includes mulberry, fig, and hop. 
Of the three chief varieties, red, 


white ‘and black, red is indjo 
a, | : . IS indigenous to 
America. Its leaves are characteristic 


of the family, being sometimes heart 





129. 
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—Characteristie 


flower of 


the elm. 





160 see legend 


on page 
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> Sam: 


Fig. 161.—Pollens, Upper left, American elm (in saline); upper right, American elm (in oil); 
lower left, hackberry (methyl green); lower right, true mulberry (methyl green). 
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Fig. 162.—Hackberry in Dallas. General resemblance to elm tree is evidenced. 
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shaped, sometimes lobed and often mitten shaped, asymmetrical. The silkworm 
ie well on the white mulberry but not at all on the native red since the 
eaves are too thick ¢ ‘ough even when y dy rn 
é é < and rough even when young, to provide proper food. 
Black mulberry, Morus nigra L., is one of the oldest cultivated trees. It lives to a ripe 
= A mulberry at Cambridge, England, said to have been planted by Milton, is still living 
The tree was introduced into England in 1505 for seri si # 
mele 50% sericulture, but the silkworm does no better 
on its leaf than on the red. j i aa 
White mulberry, Morus alba, L., preferred by the silkworm, is native of China, widely 
cultivated in the eastern Mediterranean. , ; 
Red mulberry, Morus rubra, is found east of the Mississippi and in the first range of 
ste ASC Tas are J Thi oi eB 
states west thereof. White and black mulberry are found only where introduced by cultivation 
and are not at all abundant. 
J 


i i i ‘i 


Adages ly 





iit 


Fig. 165.—Paper mulberry. Left, a common tree in Petersburg, Va. f 
catkin. 


Vad HHH 


2ight, detail of leaves and 


Paper mulberry. Droussonetia papyrifera (L.) Vent.— Although a member of the same 
family, this is of a different genus and the chief pollinosis excitant in the group. It is 
Japan, the young shoots are used for paper manufacture. 


called paper mulberry because, in 
to make a material 


In many islands of the Pacific the young shoots are pounded together 


used for clothing. 

This tree, like the white mulberry, was widely introduced along the Atlantic seaboard in 
colonial days for sericulture. The silkworm industry did not flourish but the tree did. As a 
consequence, it is an important hay fever tree in the early settlements such as Washington, 
Williamsburg, Petersburg and on south to Charleston. It has been widely planted elsewhere 
as an ornamental tree and may be found from New York to the Gulf States, Missouri and 
Oklahoma. The tree is dioecious, stamens and pistils being found on different trees. Most 
of the cultivated paper mulberry is ste iminate, catkin bearing. Pollen is locally abundant 
pollinosis whieh is difficult to control. Figs. 165, 168, 
into the air would be difficult were 
the stamen uncoils, like 

its dese ription during 


and extremely toxic, causing a form of 
The pollen grains are so small that their delivery 
As the anther opens the filament of 


This occurs explosively and justifies 
The clouds of dise harged pollen are easily seen. 


it not for a special mechanism. 
a spring, scattering the pollen. 
pollination as ‘‘the smoking mulberry.’ 


ye 


e 
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ea 





Fig. 166.—Pollens. Upper left, paper mulberry (in saline); upper right, paper mulberry 


lower left, sheep sorrel (methyl green); 


lower right, yellow dock (in oil), 


Cin oil); 
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Pollen is small, thi valle VOI Ss i } 
re How ? ] in walled, de void of sculpturing. There are usually but two germinal 
pores, owever » : » j ‘ ars as j imi ; % 
wever, on. the pollen slide it appears as a shriveled miniature grass pollen and is 
22 “AR f , . ai7p « _ > “7 > bg ~ ; 
vest recognized by its size and its occurrence in the proper pollinating season. This is around 


June. Figs. 161, 166. 


The Buckwheat Family. Magopyrum Esculentum 


Curly dock. Ruwmex crispus L.—Sheep sorrel. Rumex-acetosella L.—The two important 
groups in this family as far as pollinosis is concerned are the sorrels and the Eni These 
weeds are of the genus Rumex. The members of chief importance are sheep ero Been r 
acetosella) and narrow leaf or yellow or curly dock (Rumex crispus). Both are widely dig: 
tributed through the United States, and are wind pollinated. The former sheds large quasi 
ties of pollen in June and July during the grass season while the latter sheds comparatively 
little. They have been mentioned more frequently as of importance in the West than in the 
Bast, although the former is rather widely distributed over the eastern and central states. 





Galveston. 


Fig. 167.—Cocklebur. Photographed at 


few characteristics by which they may be identified. 
furrows which allow infolding when dry. 
The exine 


The pollens of both species show 


They are smooth, with very indistinet germinal 
they very much resemble grass pollen. 


When seen dry, as on the pollen slide, 
is rather coarsely pitted but this is not easily distinguished in the dry state. There are 
furrows in Rumex acetosella, three in Rumex crispus. The latter pollen 1s 


usually four 


lightly larger than the former. 
r the eastern and central states. 


erass season and 


Rumeax acetosella pollinates during the 
is rather widely distributed ove Fios. 167, 168, 169. 
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Fig. 169.—Pollens. Upper left, narrow leaf dock (in saline); upper right, narrow leaf dock 


(in oil); lower left, lamb’s-quarters (in 
Note the suggestion of dimpling, 
quarters in oil. 


saline); lower right, lamb’s-quarters (in oil). 
as in a dimpled golf ball, at the periphery of lamb's- 


vy 
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The Goosefoot Family. Chenopodiaceae 


Members of this and the amaranth families are often considered together 
in a ljarger group, the order chenopodiales. There are many points of re- 
semblance between the two families. 

The pollens of species of both famihes are seareely distinguishable by 
examination on the pollen slide. In general, they are spherical, resembling a 





Fig. 170.—Lamb’s-quarters. 
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171.—Lamb’s-quarters in habitat. 


Fig. 
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dimpled golf ball in appearance, due to an extremely large number of germinal 
pores, marking the sites of the numerous surface depressions. Germinal furrows 
do not show at all. According to Wodehouse these pores represent evolutionary 





Fig. 173.—Kochia. 


i yi 2 exine was 

remains from that time when these plants were entomophilous ane the Nea 

of 7 ? , > 6 : r » Se g 
heavily sculptured. Characteristic of the change ot anemophily the seul 


‘ ‘es remai n view of 
has disappeared and the exine has thinned, but the pores remain. 
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Fig. 174,—Shadseale, saltbush, 
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Fig. 175.—Russian thistle, near Glasgow, Montana. 





176.—Russian thistle, Badlands, North Dakota. 


Fig. 
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their great number one would logically anticipate that they replace germinal 
furrows in the function of allowing for change in size with acquisition or loss 
of moisture. This probably does occur to a limited extent, but with pronounced 
drying, as on the pollen slide, there also oceurs an infolding, a convacity on one 
side. (See Fig. 177.) 

There is some difference in the surface characteristics of the various species 
but not enough for identification. Thus the pollen of Russian thistle (Salsola 
pestifer A. Nels) shows unusually large pores with wavy margins and a more 
eranular exine, giving the grain a more rugged appearance than that of others. 


Lamb’s-quarters. Goosefoot. Chenopodium album L.—The shape of the lower larger 
leaves, somewhat resembling that of a goose’s foot, explains the name popularly given to the 
family. The upper narrow leaves do not possess this resemblance. This plant is widely 
distributed, and flowers in late summer. It is of little importance in the East, much more 
so in the western half of the United States. Figs. 168, 169-171. 


Mexican tea. Chenopodium ambrosio‘des L.—In spite of its name this weed grows 
widely through the United States and Canada. One variety provides oil of chenopodium, an 
anthelmintic, The weed flowers late in summer and is a minor cause of hay fever. Fig. 172. 


Burning bush. Kochia trichophylla Stapf.—This is an ornamental plant introduced 
from Europe and Asia, extensively grown in the United States, which has escaped from 
cultivation especially in the West where it has become a troubelsome weed and a cause for 
much hay fever, especially in the western plains area, Figs. 178, 177. 


Orache. Atriplex L.—There are several species causing considerable pollinosis in the 
Rocky Mountain states, especially Arizona and to a slight extent in California, These include 
Atriplex Wrightii S. or annual salt bush, and Atriplex canescens (Pursch.) Nutt., wing scale, 
often also called shad scale. Figs. 172, 174. 

Another species of Atriplex is the familiar sugar beet, Beta vulgaris L., which js 
wind-pollinated and which, according to Dutton,* causes pollinosis among those near El Paso 
who work in the beet growing industry. 


Greesewood. Sarcobatus vermiculatus (Hook) Torr.—This grows in the arid regions 
of the West, especially western Texas and neighboring states and as far north as Washington. 
It derives its popular name from the fact that the wood and especially the root is oily, making 
good firewood. It flowers in later summer, is wind-pollinated, and sheds rather large quantities 
of pollen which causes some pollinosis. 


Russian thistle. Salsola pestifer, A. Nels—This is not a true thistle, its resemblance 
being that it possesses thorns and becomes a tumbleweed. It is said to have been imported 
with Russian wheat into the wheat growing areas of the West and has become a troublesome 
weed in that section. In its early growth it is a grass-like plant, relished as forage. About 
midsummer the stem becomes hard, greatly branched, the leaves fall away and are replaced 
by spines. Late in summer it breaks away at the base, becoming a tumbleweed, easily blown 
long distances by the wind, scattering seed along the path of its progress and usually ending 
up against fences, railroad rights of way, ete. See Figs. 172, 175, 176, 177. 

It pollinates in late summer, shedding large amounts of highly toxie pollen, causing 
much pollinosis in the western states, especially in the plains area. 


The Amaranth Family. Amaranthaceae 


The Pigweed Family 
As previously stated, the pollens of the amaranths and chenopods are indis- 
tinguishable, all resembling dimpled golf balls, due to the presence of large but 
variable numbers of germinal pores. Two genera of the family, Amaranthus 
and Aenida, are responsible for much pollinosis in the West. 
Redroot pigweed. Rough pigweed. 4 maranthus re troflecus L.—The amaranths are eare- 
less weeds, also known as pigweeds, and widely distributed through cultivated areas of the 


*Dutton, L. O.: Personal communication. 
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upper right, sugar beet (in oil) ; 
lower right, Russian thistle (in oil). Note dimpling 


Fig. 177.—Pollens. Upper left, kochia (methyl green); 


lower left, Russian thistle (in saline) ; 
throughout, 


he 
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Fig. 178.—Rough pigweed. 


United States, especially in negleeted gardens. Members of the family are of little importance 
in the East, rather more in the West, especially in the states bordering Mexico—western 
Texas, Arizona, New Mexico and southern California, where Palmer’s amaranth is of con 
siderable importance. It flowers from August to October, shedding relatively small quantities 
of pollen. Figs. 178, 181. 


Palmer’s amaranth. Amaranthus palmeri S. Wats.—Common in moist ground, it is 
found chiefly from Kansas to Colorado, in California and extending southward through 
the state into adjacent Mexico, Pollination occurs from June to September, 
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Fig. 179.—Western water hemp, 


a 
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Fig. 180.—Pollens. Upper left, spiny ama ranth (in saline); upper rizht, spiny amaranth 
(in oil); lower left, western water hemp (in saline); lower right, western water hemp (in oil). 
Note dimpling. 











605 POLLENS, POLLINOSIS, OTHER INHALANT ALLERGY 


Spiny amaranth. Amaranthus spinosus L.—This plant is common throughout the United 
States and neighboring areas of Canada and Mexico. It pollinates heavily from June to 
September and is a major pollinosis factor in essentially the same territory as that for 
Palmer’s amaranth. Figs. 180, 181. 

Tumbleweed. Amaranthus graecizans L.—Like Amaranthus retroflecus this is a com- 
mon weed throughout North America. It sheds relatively little pollen and is a secondary 
factor in the Rocky Mountain and Pacific Coast areas. -Pollinating period is July to Septem- 
ber. Fig. 181. 

Western water hemp. Acnida tamariscina (Nutt.) Wood—Rather widely distributed 
through the plains area this is especially important in Oklahoma where, according to Balyeat, 
it is responsible for symptoms in 35 per cent of hay fever cases. Pollination is from July to 
September. Figs. 179, 180, 194. 





Fig. 182.—Sycamore and sweet zum. 


Left, buttons remaining 
; it; ob ‘ ‘ ng on the buttonwoo * syec: ‘e 
through the winter. tight, seed vessels of the sweet gum gee a cara 


La al bs 
Phe amaranth group in general pollinates from July to September and is 
some importance j ys fostepnn meratas ‘ ; 
: Pree in the southwestern states, Idaho, Montana and the mountain or eastern 
section o regon and Washing : ; i a 
g é ashington, Palmer’s amaranth, spinv ; ; 
- ‘ S$ amar: 28 amaranth and western water 
a ioe bee : pin} ‘ western water 
p appear to be the most important allergenie members. 


a factor of 


The Witch Hazel Family. Hamamelidaceac 


Sweet gum. Liquidambar styraciflua L. 


‘This is elass y i i 
ees Ss 1s classed by some rite az 
family, by others in the Altingia. a ae ae 


Ve have observed positive skin reactions to it but have 
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not found it necessary to desensitize. Sweet gum is a large tree with resinous s: he w 

of which is rather widely used in cabinet work. It is Found in woods from C ne Ook He 

southern New York to Florida, Illinois, Missouri, Texas and ieekicd It Sa vn 

Central America, Pollination occurs in April and May. Its wand bone Silea alia 

often seen on slides and therefore requires identification. It is senna 2a) eer 
: 5] > 


~ 


Pa) 








Detail of the bark, showing tendency to peel off in plaques. 


Fig. 183.—Sycamore. 





Fig. 184.—The buttons or seed vessels of sycamore (left) and sweet gum (right). Since these 
facilitate winter recognition. 


remain attached through the winter they 


12 to 20 circular pores of varying size, distributed quite evenly over the surface. When moist 
the pores bulge, indicating their function of adjusting to change in size. They are not as 
noticeable in dried specimens. 


The tree is also known as the star-leafed gum because of the star-shaped, five-pointed 


leaves, somewhat resembling those of sugar maple. It is easily recognized in the winter 
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Al ark of the small stems is attached 
‘ruit balls which hang on long stems. The bark of the small stems is ¢ 
beeause of the fruit balls ang Ve i ther of its namen alogater 
lgewise in places, giving a roughness which accounts for another o s names, g 
edgewi1se aces, 2 2g | 
tree.’? Flowering occurs when the leaves are half grown. 
See Figs. 182, 183, 184, 189. 


The Plane Tree Family. Platanaceae 


Sycamore. Plane tree. Buttonwood. Platanus occidentalis L.—This tree is comnion 
throughout the United States, especially from Maine to Iowa and south to Georgia and 
Taras The Oriental variety is cultivated in several of the western states. The name platanus, 


derived from platus, broad, refers to the shape of the leaf. 





SYCAMORE 


Platanus occidentalis 





{ MILES 
\ ) 











Fig. 185. See legend on page 569. 


The tree may be easily recognized in winter because of two distinguishing 


peculiarities ; 
its bark and its buttons, or fruit balls. 


The sycamore ‘‘casts its bark as well as its leaves.’ 
The bark is rigid, lacking the expansive capacity of most other barks. As the tree eTOWS, 
great flakes drop off, leaving ‘characteristic mottled greenish white and 
by which the tree may be recognized from afar. 
washed. 


gray smooth surfaces 
The spots sometimes appear as if white 


The seed balls or buttons swing from the branches throug! 
they break up, liberating many httle nuts each with 
of dandelion seeds. 


1 the winter. Toward spring 
a tuft of rusty wool rather suggestive 


Waring and Pope have observed that patients who are allergie t 


o the pollen of cotton 
wood may also be allergic to the ‘‘eotton?? 


of the buttonwood, the wooly tufts attached t 
In Germany, hay fever and asthma have been attributed t 
under surface of the leaves. 


O 
the seeds. 


o the fine hairs of the 


Pollen is shed around May, is wind-borne and abundant. Tt is © minor cause of 
pollinosis. When moist it is seen to possess three, occasionally four, symmetrically placed 
germinal furrows. When dried, as seen on the pollen slide, the furrows are drawn deeply in 
ward giving a deeply indented ellipsoidal shape, rather 


resembling the grasses, but differing 


in that the surface, the exine, is finely pitted, with a rough 


ret iculate appearance e. 


ANGIOSPERMS 611 





Fig. 186.—Pollens. Upper left, sweet gum (in saline); upper right. sweet gum (in oil); lower 
left, cultivated sycamore (in saline); lower right, cultivated sycamore (in oil). 
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The Rose Family. Rosaceae 


The apple family (Malaceae) and the peach family eee 
erouped with the rose family in a single higher order, the Rosales. ns rte 
these the pollen very much resembles that of Platanus just described. ° a 
specimens often show linear infoldines similar to that illustrated for date palm, 
Pigs LL, . a: | 

| Rose, apple and peach pollens, with other members ol the families, Gel 
strictly inseet carried and are not responsible for endemie or epidemic pollinosis. 
They are usually not seen on pollen slides. However, they are responsible for 
sporadic cases due to eut flowers in rooms, climbing flowers outside homes, or 
exposure in gardens or orchards. My experience differs from that of W odehouse 
who has observed only two eases of pollinosis due to rose in over 2,000 cases. W e 
have found 18 positive rose reactions and 1 positive apple reaction per 100 posi- 
tive short ragweed reactions. In the majority of instances further observation 





Fig. 187.—Mesquite. Growing as a small bush in the arid regions of western Texas (left) 
it becomes a sizable tree in the more moist areas of eastern Texas, and in arid regions where 
sufficient moisture is provided artificially. The above picture, right, was taken near Nogales, 
Mexico. 


has confirmed the etiologie significance of these reactions. They have usually 
occurred in persons allergie to other air-borne pollens which were responsible 
for major symptoms, but who found that roses in the house also eaused symp- 
toms. We have observed one apple allergic who did not react to any other 
pollen, who experienced symptoms only when his apple trees were in bloom. 
The Mimosa Family. Mimosaceae 


This family with the senna family (Caesalpiniaceae) whieh contains the 
redbud or Judas tree, honey locust and Kentucky coffee tree: and the 


edb | on pea 
family (Fabaceae), containing clover, alfalfa, 


lespedeza, all three of which may 
cause sporadic pollinosis, and the locust tree or bastard aeaeia 
and not shown to cause pollinosis) ; are all closely related ane 
as subfamihes in the Leguminaceac. 


(entomophilous 
l sometimes ineluded 
In all, the seeds develop in pods, 
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The immediate members of the mimosa family of interest in pollinosis are 
mimosa, acacia and mesquite. They are entomophilous but wind-borne * aor : 
extent, since the pollen may be observed on slides. mi 
A characteristic of the pollen is that it tends to form in compound grains 
groups of four or multiples of four. Aeacia pollen usually has 18 cells, -ather 





Fig. 188.—Mesquite. Details of leaves and thorns. Note resemblance to mimosa-acacia. 


squared in appearance, flattened in one direction giving a lens-shaped configura- 
Both the individual cells and the group cells are rather squared, pro- 


tion. 
An exception is seen 


ducing a striated or gridiron appearance to the group. 
in mesquite pollen whieh is usually unicellular, spheroidal, with three long 
tapering furrows, equidistant, and with a slight bulge at the middle of each 
furrow, indicating the germinal pore. 


Prosopis glandulosa Torr.—This has been reported by Sellers as an important 
In the discussion of the grasses we observed how mesquite 


Mesquite. 


cause Of pollinosis in Texas, 
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Fig. 189.—Cat’s claw (Acacia greggii), a member of the mimosa-acacia family, not yet 
shown to cause allergy. Note resemblance of leaves to mimosa and mesquite: note pod, as in 
other legumes, and clawlike thorns. 





ZA 4 
Fig. 190.—Acacia in flower at Berkeley, California. 
allergic to it, but since it is not anemophilous, 


This is an especially toxie pollen for 
few are affected, 


those 


a 
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In general, mimosa (causing sporadie pollinosis, 
has smaller leaves, while acacia (responsible for some sporadic 
the close interrelationship is indicated in 
writer finds evidence of 


Fig. 191.—Varieties of mimosa and acacia. 
especially in the Southeast) 
cases in the Far West) has larger leaves. However, 
the last figure, showing both types of leaves on the same branch. The 
crossed reactivity to the two pollens, 
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is becoming more abundant in Texas since the disappearance of grass. There is a point of 
general interest in its: natural history. Where moisture is scant, the roots extend deeply 
underground while the portion above ground appears merely as a low shrub. Where moisture 
is abundant the roots do not extend as deeply and the portion above ground develops into a 
tree of respectable size. In the western portion of Texas, around El Paso, it is a scrubby 
bush showing little superficial resemblance to its tree form nearer San Antonio. Local tradi- 
tion has it that in either loeality it is the same size except that in the dry sections most of 
it is underground. Pollination oceurs in May, June and July. 

See Figs. 177, 178, 179, 193,194. 

Mimosa. Acacia. <Acaciella hirta (Nutt.) Britton and Rose.—There are a number of 
varieties, chiefly cultivated as ornamentals. Those near habitations are chiefly responsible 
for pollinosis, since pollen is not carried far. Acacia is quite abundant along the Pacific 
Coast especially in California, while mimosa is often found on lawns in the East, especially 
the southeastern states. The close family relationship. is seen in those species which bear 
both acacia and mimosa type of leaves on the single tree. It is said that such young plants 
may eventually develop in either direction, ‘* becoming either acacia or mimosa.’’ 

In the Southeast we find mimosa responsible for sporadic cases, usually from exposure 
to a tree on the lawn or near the bedroom window. Rowe* states that acacia may cause hay 
fever and asthma in certain cases. At times the pollen is extremely toxic. The date of 
flowering varies in different sections and with different species. It oceurs as a rule in the 
early spring. 

See Figs. 190, 191, 192, 193. 





Ni gy Qo . - - <4 P . ‘ ; Ts ini 
Fig. arte eee outside a bedroom window, at Charlottesville, Virginia. Its use as an orna- 
mental and its frequent proximity to homes account for occasional sporadic cases of pollinosis. 


The Maple Family. <Aceraceae 


This family contains but one genus with something over 100 species. There 
are 9 species in North America, the important ones from the viewpoint of 
pollinosis being the early maples, silver and red, and ‘“‘ash leafed maple’’ or 
box elder. Maple is not a catkin-bearing tree and with the exception of box 
oe the pollen is primarily inseet-borne but considerable pollen does get into 
the air and appears »a secondary factor i inosi iti eaee 
, 7 and ¥ pears to be a secondary factor in pollinosis. Positive skin reactions 
lave been observed ; » writer has f it at ti iti 

n observed and the writer has found it at times necessary to desensitize 
against maple. 

Some maples pollinate early j “‘ebruary, 1 i i 
<M ace i i sah early in Mebruary, in Mareh or in April before 
ane a ‘ 16 leaves ; oe during this process: and some later, in 
. - 44 maple-allergic may therefore have symptoms over 
june. S) S over a rather protracte 
time interval. . sees 


*R ra. “Y . i 
Rowe, Albert H. Personal communieation, 


wy . 
- ©, 
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Maple. Acer Spp.—Maple pollen usually shows three furrows, sometimes more, often 


asymmetrical. Exine is distinctly granular, the granules being arranged in rows, giving a 
striate appearance. 


Sycamore maple pollinates late, in June, after the leaves have become fully developed. 
Norway maple also pollinates in June. Red maple, a tree of the eastern half of the United 
States, flowers before the appearance of leaves, in February, March or April. Silver maple 
pollinates early, from February to April, sugar maple slightly later, in April and May. 





' P : - right, acacia (methyl 
i o— Ipper left, mesquite (methyl green) ; upper right, | 
e wer fett. ailanthas (methy green); lower right, box elder (methyl the ee icine 
erite the methyl green stain facilitates direct study through the microscope, ( 
graph as well as saline and oil preparations. 


. ‘ es 
Maple and elm pollen usually introduce the tree pollinating season in the East. This 
tree is not of importance in pollinosis in the western half of the country. i Ae 

Rudolph and Cohen have reported sensitization to maple ae : me ivi ber 
allergic to several foods, to ragweed and to some of the grasses, rare ae ea sen 
after termination of the ragweed season, It was observed that he had pit phanaeen Y. des 
in the yard where the leaves were falling. He was tested with Coca’s fluid extracts ; 
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Maple 


Flower 


(top), 


key 


or fruit (center), leaves 
nantly entomophilous. 


(bottom). 


This tree is predomi- 
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elm, maple and bireh leaves, reacting to maple. Desensitization relieved his asthma. He 
did not react to maple pollen. 

Box elder. Acer negundo L. ( 
the West and is a plant of distinet importance from Missouri to Utah, pecpaey 
The fruit of all species of maple is the characteristic so-ealled key consisting 0 
Figs. 193, 195, 196. 


This, the ash-leafed maple, replaces the above species 1 
Colorado and southern 


Texas. 
two-winged seeds, only one of which usually develops. 





Fig. 196. 30x Hlder Blossoms, West Liberty, Iowa. (Courtesy of Dr. C. L. Fenton.) 


The Linden Family. Tiliaceae 


Linden, Tiha americana L., is insect pollinated and appears not to be a 
factor in pollinosis although enough of the pollen grains are earried on the 
wind to be deposited at times on poilen plates. 


The Olive Family. Oleaceae* 


Ash. Fraxinus americana L.—While this tree is widely distributed, almost throughout 
the United States and Canada, and sheds large quantities of wind-borne pollen in April and 
May, it has not been found to be of material importance in pollinosis. Figs. 201, 202. 

Privet. Ligustrum vulgare L.—Four members of the Ligustrum family, privet, lilae, 
syringa and forsythia, are so widely used in gardens that they may well be responsible for 
sporadic attacks. Privet has come under suspicion more frequently than the others. The 
writer has observed positive skin reactions in patients who themselves had suspected privet 
but has not found it necessary to desensitize. Dunbar states that Ligustrum is responsible 
for much pollinosis in China. 

Privet pollen has three, rarely four, germinal folds and a deeply, coarsely reticulated 
exine. Pollination is in June. Fig. 198. 

Ligustrum is abundant throughout the southeastern states where it is widely cultivated 
and trimmed as hedges. Ligustrum vulgaris grows as far north as New England but is less 
abundant in the North. Evergreen or Japanese privet grows as far north as Philadelphia. 
Thiberge (1934) found this an important hay fever plant in New Orleans in 3 of 56 local 


*Hay fever due to olive pollen has heen reported in California. 
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hay fever patients. Skin reaction was stronger to this than to any other pollen extract. 


Untrimmed, the bush grows to a height of 10 or 15 feet. Thiberge reeommends repeated 


trimming as is done in hedges to diminish the quantity of bloom, 


The Plantain Family. Plantaginaceue 


There are a number of members of this family, three genera and over 225 
species, but Englsh plantain is the only member which has been shown to be 
of significance in pollinosis. This is well distributed over the United States and 
southern Canada and known to all who have lawns, as the weed which accom- 
panies and follows dandelion. It has a similar circular basal distribution of 
long leaves from the center of which naked grass-like stems or seates extend 
upwards six inches or more, terminating in a spike or head superficially re- 





Fig. 197.—Ash. Detail of leaves. 


622 POLLENS, POLLINOSIS, OTHER INHALANT ALLERGY 


sembling the head of timothy, but shorter and fuller. The broad leaf plantain 
which is as common has not been found to be of importance, 
English plantain. Narrow leaf plantain. Plantago lanceolata L.—This plant invades 


lawns more frequently than the others. It flowers in May, June and July, and is a secondary 
or minor eause of hay fever, occasionally a primary cause in individual patients. 





Fig. 198.—Pollens. Upper left, rhodo F 
: S- ft, rhododendron (in vaseline): u NS os x 

of rite as F ; ase ; Upper right, priv in ealinad: a) 

left, white ash (in saline); lower right, dandelion tin ole Cl RNG): AS wae 
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Pollen grains are s : : 
ains are spheroid: , Pee : . 
rare at ; egal 1eroidal, without germinal furrows but with from 7 to 14 pores 
vat sf 2 : iat in size and shape but usually circular. Exine is thin, rather granul 
ien dried the grains are shriveled. P 45 : , rather gre ars 
ps . : ores are fairly evenly distri ; eG . . 
ily distributed. Exine is slightly 





Fig. 199.—English plantain. 


thickened around the germinal pores, especially the larger ones, giving a slight crater-like 
According to Wodehouse the pollen 
are quite constant in size on 
number of them, 


or umbilicated appearance. erains vary surprisingly 
size. The pores do likewise, although they 


grain. In general, larger grains tend to have larger pores, and a greater 


in each individual 
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This weed is anemophilous, shedding pollen over rather a long period, from April to 
November, most abundantly from May to August. The grains are usually abundant on 


pollen slides. 

See Figs. 194, 199. 

Bernton (1925) found 4.8 per eent of hay fever patients allergie to English 
plantain; 16.6 per cent of spring hay fever cases reacted. Blumstein and Tuft 
(1937) found 20 per cent of their spring hay fever cases and 7.7 per cent of 


Ee 





Fig. 200.—Goldenrod. 


all hay fever cases regardless of season reactive to plantain. By passive transfer 
experiments with neutralization and crossed testing they satahtionae tl eat 
pollens of Knelish and common or broad-leaf plantain are sanbiea| and oe : i 
relationship to those of timothy and ragweed, They found the bai a ia 
valuable in differentiating the relative importance of grass and hanmdaneee 
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The Composite Family. Composit 

This is the largest of all of the plant families ineluding from 11,000 to 
12,000 species. Its members represent the highest evolutionary development. 
The outstanding differentiating characteristic is that the flowers are not single 
but each flower as we usually think of the term is a composite aggregation of a 
large number of individual flowers. 





» (Artemesi 


a luidoviciand). 


The family of composites is divided into a number of genera, chicory, rag 
weed, thistle, ete. Some botanists class the first two as separate families, limit 
ing the composites to the thistle family is still furthe 
divided into the aster genus, 


The thistle family 
themum, astel 
the sunflower genus 


whieh contains goldenrod, chrysan 
- and others 
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The writer accepts Wodehouse’s classification not only because his mono- 
graph on pollen grains has been drawn on abundantly in this discussion but 
also because, as Wodehouse points out, such a classification provides a more 
readily comprehensible picture of the evolutionary development of the pollens 
in these groups. 

This evolutionary development from entomophily to anemophily may 
be readily followed in those representative pollens of the group with which 
allergists must become familiar. Such representatives are dandelion for the 
chicory tribe, goldenrod for the aster tribe, artemisia for the mayweed tribe, 
and finally the ragweed tribe. 





Fig. 202.—Sagebrush. Variety photographed in Arizona, 


The Chicory Genus. Cichorieac 


Members of this group are characterized by heavy seulpturing of the exine 
made by the heaping of exine material into vertical ridges karvundine the thie 
germinal pores which are connected with each other by intricate eysieine of 
similar interlacing ridges giving remarkable and beautiful geometric patterns 
to the entire grain. These anastamosing ridges enclose depressions decane of 
spines, smooth floors of extremely thin exine. The picture might be duplicated to 
some extent by a series of three or four eoxeombs placed variously math t] es 
one ee and inserted vertically in an old-fashioned kaleidoscope As the 

aleidoseope is tur any different 5 tl 
roi ven colton of diferent leo eae = 
e chicory genus. 
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Dandelion. Taraxacum officinale Weber. This pollen is a typical example. The grains 
vary considerably, about half being asymmetrical or otherwise abnormal. The vertical 
erests are not easily recognized in unstained specimens. Dandelion is a small herb most widely 
distributed through the United States, Europe, and elsewhere. It is insect-pollinated but 
responsible for some sporadic pollinosis. Positive dandelion reactions are usually associated 
with positive ragweed reactions, but the writer has observed cases of dandelion hay fever 
occurring in the spring time which were not relieved by perennial ragweed treatment or by 
coseasonal ragweed treatment during the dandelion season, but which were adequately re- 
lieved by injections of dandelion pollen extract. If, therefore, a ragweed allergic experiences 
symptoms during the earlier dandelion season, which are not otherwise explained, and if there - 
is a reasonably close exposure, testing and treatment with this pollen may give relief. 

See Figs. 198, 206. 


Raa a a Tg ame | 
s . 
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Fig. 203.—Coast sage. 


The Aster Genus. As/erece 
In this group which is still chiefly insect-pollinated, vertical da no lon: ‘ 
} ] ) TA yO » 7% ¢ S es Cc 
appear in the pollen, but in their place we find well-developed ee ul spin 
uniform size and apparently uniformly dist ributed over the surface. 
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Like members of the chicory group, the pollens in the aster genus vary con- 
siderably in size, shape and the number of spines. Differentiation of the species 
by the appearance of the pollen is unsatisfactory. 


Goldenrod. Solidago L.—This pollen grain usually has three germinal furrows, some- 
times four or even six. Spines are short-eonical, sharp pointed, rather granular at the base, 
but smooth and homogeneous at the tip. ; 

Goldenrod is so widely distributed through nearly all states of the Union that it was 
once suggested as our national flower. There are several species, most of which shed little 
pollen, but at least two produce abundantly. While goldenrod causes only sporadic pollinosis, 
the pollen at times becomes atmospheric and may be found upon slides. Vaughan and 
Crockett have described cases allergic to goldenrod and ragweed that were not adequately 
relieved until goldenrod extract was added to the treatment material. They found that ap- 
proximately one-third of ragweed positive persons also react positively to goldenrood. Wode- 
house states that under normal weather conditions, during the season, goldenrod pollen 
averages about 1 to 2 per cent of the total pollen caught on slides. In dry windy weather 
the percentage rises considerably. This is especially true toward the end of the ragweed 
season when goldenrod as a rule is still pollinating abundantly. At that time goldenrod 
pollen may even outnumber ragweed pollen on the slides. Fig. 200. 





Fig. 204.—Pigweed (Amaranthus hyubridus). 


The Mayweed Genus. Anthemideae 


a = this group the exine is distinctly coarse-granular and the spines are 
The shorter th mina nar he tg Taco eR 
pea Ben Sow, ee closely toget ier they are placed. 

. S group are insect-pollinated, while others are wind- 
pollinated. As has been brought out, the development of wind pollination 
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is accompanied by loss of seulpturing and thinning of the exine. This is see 
especially well in members of the mayweed genus where insect- ollinated 
grains possess well-developed spines and thick exine while (ine Aseimar 
wind-pollinated have but vestigial spines and a much “inhale eine "The 





Wat DLP _ a 


Fig. 205.—Mugwort. 


spines may even be absent. We see first the loss of sculpturing which was pres- 


ent in the chicory genus, with replacement by spines, whieh in turn are replaced 
by vestigial spines or none at all. In ragweed, which is wind-pollinated, the 
spines are very short, nearly vestigial, while in the artemisias there are no longer 
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With this loss of surface decoration there Is a loss of the lipoid 


any spines at all. ' 7 = RON 
tists ~auses the grains to stick together and prevents 


substance or surface oil which 
them from being carried on the air. 

Daisy and chrysanthemum are 
the artemisias are wind borne 


familiar examples of insect members while 


and are of more than sporadic allergenic sig- 


nificanee. 





Fig. 206.—Pollens. Upper left, dandelion (in saline); upper right, dandelion (methyl 
zreen): lower left, biennial sage (in saline); lower right, biennial sage (in oil). Dandelion focus 
is on the equator (upper left) and on the surface (upper right), to show the depth and modeling 
of exine into ridges and valleys. 


Sagebrush. Mugwort. Wormwood. Artemisia L.—In all members of this group the 
spines are extremely minute, vestigial, and in a few cannot be recognized at all. All mem- 
bers are wind-pollinated, flowering in general from the end of July to October. 


The wormwoods or artemisias require much less moisture than the ragweeds. Partly 
for this reason, they assume an importance in the West comparable to that of ragweed, east 
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" the Rocky Mountains. They are especially important in the western mountain region and 
along the Pacific Coast, where they constitute C thief ¢ { wa 
: ng ~ areal : i constitute one of the chief groups of pollen offenders, 
There are several important species. . Figs. 194, 201, 202. 
Sagebrush, Artemisia tridenta N is rreatest i i 

@ deny i a, ‘ Sid a ntata Nutt., is of greatest importance, covering as it does 

Ha s Ss € . ~ . « “7 . 1 _ . 4 = T 7 

usands of square miles o semiarid mountainous regions. Were the territory more densely 
populated it would be an even more important weed. It is especially abundant in Montana 
a a ; ; if ! y é : : f © c : 4) a my 
Utah, Wyoming, Colorado and Nevada, where it grows as a shrub or small tree, covering the 
mountain sides with grayish green foliage. Fig. 215 





Fig. 207.—Short ragweed. 


Common mugwort. Artemisia vulgaris L.—This is abundant especially in the valleys 
of California where it causes considerable pollinosis. It is also known as prairie sage, hoary 
sage and white leaved sage. Other varieties which are of some importance especially in the 
West are annual wormwood (Artemisia annua), coast sage brush (Artemisia californica ), 
biennial wormwood (Artemisia biennis Willd.), carpet sage (Artemisia frigida Willd.), Indian 
hair tonie (Artemisia dracunculoides Pursh), dwarf sagebrush (Artemisia Bigelovii A. Gray). 


See Figs. 203, 204, 205, 206, Pop a 


The Ragweed Genus. Ambrosveae 


Members of this genus possess pollen whieh usually has three germinal 


furrows, occasionally four or Six, which may be long or short. The exine 1s 


slightly thickened but not as much as in entomophilous members of the fam- 
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Fig. 208.—Ragweed isopolls. Zones of atmospheric ragweed density in the United States ex- 
pressed in pounds of pollen per square mile, based on Durham's calculations. 
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Wig. 209.—Giant ragweed showing detail of leaves. Leaves may also be five lobed 
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ily. It is granular and in most instances provided with short spines which 
may be pointed, rounded or vestigial. Wodehouse believes that the ragweed 
genus is more closely related to certain others of the compositae, especially 
the sunflower group and the mayweed genus, than are many of the other com- 
positae to each other. There is also a close relationship between ragweed and 
the artemisias just deseribed. 

In the ragweed genus as in asters and mayweeds one may observe the 
evolution of the pollen grains from the thick walled exine toward the smooth 
thin wall such as that of cocklebur. 

Nearly all species of this genus have small pollen although cocklebur is an 
exception. 





Fig, 210.—Unusually tall giant ragweed collected near Memphis. (Courtesy of Dr. John ie 
; Henry.) 


Short ragweed. Dwarf ragweed. Ambrosia elatior L.—Here the pollen is charae- 
teristic of the group, with three germinal furrows, rarely four, and distinetly flattened spines 
which tend to be pointed at their tips. Exine is thin, granular. When caught in oil or 
vaseline the furrows are, as a rule, easily seen. Ss 

This is the chief cause of late summer and fall hay fever in the eastern half s the 
ni ; F i ‘sg fr ‘ > mi » of cust to about the middle of 
United States. Flowering occurs from about the middle of August : ; DS cre 
October. It commences earlier in the North than in the South, the difference in time an 
ing to as much as two weeks or more. 
the earliest writings on pollinosis was termed Roman worm 
wood, grows by preference along the roadside, in vacant lots and in tilled soil from which 

bw] a ? : : ; . ; i 
the United States it grows most profusely in the Mississipp1 


Common ragweed, which in 


the crop has been cut. In 


, : : “4 arieR 1 j ‘ainage area and the lower reaches 
drainage area including the tributaries, the Ohio drainag 
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of the Missouri, The pollen is most abundant in the region from Toronto and Buffal res 
of the Alleghanies, spreading across southern Michigan, Ohio, Indiana and Tlline is : 1 Z mee 
Towa, Missouri, Kansas and the eastern half of Oklahoma, Kast of the Ap sale hi High. 
lands it is still the chief factor but the atmospheric concentration is far rane Ki ce 
areas described. The western limits are approximately San Antonio, Oklahoma aoa 

’ 7) 
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right, short ragweed (in 
Note that exine 


Upper left, giant ragweed (in saline) ; upper 
right, marsh elder (in oil). 


Fig. 212.—VPollens. 
oil): lower left, rabbit bush (methyl green); lower 
is less spiculated than in dandelion or sunflower. 
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and Billings, Montana. The northern reaches include Winnipeg, the northern shores of 
Lake Superior and southern Ontario, to Quebee and on through Maine and New Brunswick. 
To the south it extends to the Gulf of Mexico. Figs. 207, 208, 211, 212. 

Giant ragweed. Ambrosia trifida L.—The pollen is not readily distinguishable from 
that. of common ragweed. It is somewhat smaller and its spines are rather larger, more 
pointed and less closely arranged. 

This plant has the same general distribution as short ragweed, with minor variations. 
The extreme western distribution is roughly the same but in Texas it grows farther west and 
farther south, to the Mexican border. Like short ragweed it extends northward to Winnipeg, 
but is not found in Canada east of Lake Superior nor is it sufficiently abundant in the 
New England states, Florida and the southern part of Georgia to be of ailergenie impor- 
tance. 

The plant is much larger than its companion. While short ragweed may be three feet 
high, giant ragweed often reaches a height of thirteen feet. It grows abundantly along river 
bottoms, less so on uplands, and sheds pollen much more abundantly than does short rag- 
weed. However, because of its much sparser distribution, it contributes less total pollen. The 
flowering period is the same in both. Figs. 209, 210, 211, 212. 





Fig. 213.—Western ragweed. 


Southern ragweed. Ambrosia bidentata L.—Pollen grains resemble those of giant rag- 
~ Pes By eS . Bnet nue ee : % { . . Pe . : ie ne 
Aeee This plant resembles short ragweed in size but differs chiefly in the appearance of the 

if. Short ragweed leaves are open, feathery, fern-like, while those of southern ragweed 

sg =) 

(i a) the lower broader and bi-lobed, the latter character 
giving origin to the botanical name. Southern ragweed is not, as its 

wee ] “fe ; age 
ragweed of importance through the South. Tt grows in southern 
Arkansas and in portions of contiguous states, where it 
tance. The blooming period is from July to Se] 
See Fig. 211. 


are lance-shape, the upper ones slender 


name might imply, the 
Illinois, Missouri and 
is an allergen of secondary impor 
tember, especially in August and September. 


Western ragweed. Ambrosia coronopifolia T 
able from that of giant ragweed. 


c 


hid Pot gs hii abe pollen is scarcely distinguish- 
petbantel BEE SAE cat aie - Se: tak ers ; silanes eastern cous in that it is a 
bib g b ping rootstocks. It is similar in appearance to short rag- 
weed although the leaves are thicker. firmer. The leaves are not as abundant on the ian 
~ It grows through the western half of the United States, ineludine the Dak ie: 
Nebraska, the western half of Kansas, Oklahoma and Texas, and the northern hi if of Me si 
It extends into Canada to about the level of Winnipeg and crosses the ma me t Cal 
ifornia but is not found west of the Caseade Mountains, along the coastal fctaich of Wash 
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in southern California and Texas, decidedly 


It is of chief significance 
period is long, from the end of July to 


ington and Oregon. 
The flowering 


less so in the regions farther north. 


October. Figs. 213, 214. 
False ragweeds. Franseria. Gaertneria.—The false ragweeds resemble short ragweed, 
are found chiefly in the plateau states, and constitute a secondary factor in pollinosis. There 
—— =a | 





Fig. 215.—Rsé i : tw a i 
».—Rabbit bush (Franseria deltoidea) and sagebrush near Taos 


Bre three of special significance : (1) Franseria tenuifolia Harv. and Gray (slender ri 

weed ), a perennial which flowers from May to November and is responsible A rms Say 
pollinosis in Arizona and California; (2) Franseria acanthicarpa (Hook) Coville. tal or * 
weed, also called bur ragweed, which is of some significance in the western esitcia wind 
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and (3) Franseria deltoidea Torr., the rabbit bush of Arizona and New Mexico. While 
acanthicarpa is an annual or biennial, growing from seed and therefore does not flower until 
August, deltoidea is a perennial, growing from rhizomes and consequently flowers much earlier, 
in the spring and early summer. See Figs. 212, 214, 215. 

The false ragweeds are found in approximately the same distribution as western rag- 
weed. 


Marsh elder. Jva.—The Ivas constitute a member of the ambrosia genus or family. 
Pollens are similar to those of the ragweeds, the spines, however, being less prominent than 
those of short ragweed. Germinal furrows are very short. Exine is granular, Pollination 
occurs in July and August. Figs. 212, 218. 


Burweed marsh elder.—According to Durham this plant is no longer considered an Iva, 
but is classified as Cyclachaena wxanthifolia rather than Iva wxanthifolia. The pollen grains 
have long, tapering germinal furrows and prominent spines. 





Fig. 216.—Cocklebur. 


. ¥ e E 1 UTA: . 3 as €: r 
Cocklebur. Xanthium L.—This, the last important member of the ragweed, genus = ‘ 
nee, a ae: ; af Ten {tates orows bes 
as pollinosis is concerned, is found in nearly every part of the United States. It g 
on Jand that has been cultivated. 


Its pollen is not abundant. The grair , “a 
similar to those of giant ragweed. Exine 1s conspicuously granular, ee Ee 
sidered of some importance in pollinosis are common cocklebur, Xanthium sac x. 


ain is large, exine is thin, and spines are rough) 
The two species con- 


Britton, 
spimosum @, 8. 


ry 


s * 
> ee ¥ re 
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i ; ‘ spi 3 Xanthium 
which blooms from the end of July until October, and spiny clotbur, iad ray 
L., which is of some importance in California where it blooms trom . 


to November. Figs. 216, 217, 218. 

Pyrethrum, Chrysanthemum coceineum Wulld., closely relate 
lones in the large group of plants of which ragweed is a member. 
5° . 


1 to chrysanthemum, be- 
Feinberg (1934) observed 


dais 
Pett 





Fig. 217.—Pollens. Top left, cocklebur (in saline); top right, eucalyptus (methyl green); 
lower left, sunflower (in saline); lower right, sunflower (in saline). Sunflower focus is at the 
surface (left) and the equator (right) to show pronounced spiculation. 


that in 225 cases reactive to ragweed, 42.6 reacted also to pyrethrum. In a control 
series with asthma and hyperesthetic rhinitis, not due to ragweed, less than 1 per cent re- 
acted to pyrethrum. This suggests group sensitization involving pyrethrum and ragweed, 
Serum of a patient reactive to ragweed and pyrethrum, transferred to normal skin, could be 
desensitized with pyrethrum, after which ragweed extract failed to cause positive reaction. 
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This would indicate the presence of a similar or identical antigen in both. Feinberg brings 
out the point that a person sensitized to ragweed might have trouble at other times in the 
year, from pyrethrum. Occasionally horticulturalists have inhalant allergy from the plant 
pollen, but the more frequent source of trouble is the powdered petals, used in insect powders 
and sprays. 





Me 919 —Ananic : eae 
Fig. 219.—Spanish needle (Bidens bipinnata), responsible for 


/ ; one case of hay fever i : 
writer’s experience. ; sere eats 


Miscellaneous 


oe Piqueria spp.—Langley has reported hay fever due to piqueria pollen. Piqueria 
‘i 7A) -] . gq. 3 ate ta 1 ~ d "% ‘ 
imervia is used as a spray with cut flowers, chiefly from November to January \s a con 
a ba e it is introduced into many homes. Among 52 patients 4 gave positive reaction 
ve WILO reacted to vic ria als "PCACcte ‘aAQW : 

pens piqueria also reacted to ragweed. The reverse was not true. 

ata ‘ t — af . Qc ne “yy ; 
pa spp.—Swineford has observed an asthmatic whose symptoms are due to catalpa 
B abe « 


yolle This is i 3 ‘al 
I n. Phis is entomophilous and exposure must be fairly close, such as, in Swineford’ 
ease,* walking down an avenue of catalpas. . . ts 





#S ri of - wnar ‘ . . 
Swineford, Oscar, Charlottesville, Va. Personal communication 


CHAPTER XLVILI 
ETIOLOGIC DIAGNOSIS IN POLLINOSIS 


' Differential diagnosis.—The general principles of diagnosis have been 
discussed in Part IV. Occasionally, there may be uncertainty whether one is 
dealing with pollinosis. Hay fever is often mistaken for an acute head cold 
and vice versa. The latter, however, customarily displays a regular sequence 
with early profuse watery secretion, followed later by a thick, yellowish semi- 
purulent or purulent discharge. Examination of the nasal secretion for eosino- 
philes and neutrophiles aids materially. The symptoms of pollinosis may be 
confined to the ocular conjunctiva, the nose, or the lower respiratory tract or 
may at times involve two or more of these localities. 

A history of seasonal recurrences coincident with the pollinating period 
of certain plants aids in distinguishing pollinosis from other respiratory allergic 
reactions. 

In the writer’s experience it is unusual to observe pure uncomplicated 
polhnosis without evidence of some other allergic sensitization. A pollen allergic 
may at the same time be sensitized to a perennial inhalant allergen such as 
dust, orris root, feathers, pyrethrum, silk, ete.; he is very often allergic to food; 
and still more frequently gives positive reactions to foods which, however, have 
not been found to cause symptoms. This fact is of some importance since the 
writer has observed that although the majority of cases of pollinosis respond to 
pollen therapy alone, it is sometimes necessary, in addition to control the other 
sensitizations before adequate results are achieved. 

Interaction of allergenic excitants.—Vaughan (1927) reported this type 
of condition in hay fever. Two of the original cases illustrate the present 
point especially well. The first, a woman with typical ragweed pollinosis 
of five years’ duration and a history of intermittent attacks of urticaria of 
fifteen years’ duration, had had four years of preseasonal desensitization with- 
out relief. She was first seen during the fifth season, after having received 
preseasonal desensitization. We found her reactive to the pollens of ragweed, 
sunflower, daisy and rose and to egg, wheat, carrot and pepper. No attempt was 
made at further pollen desensitization. She was placed upon a diet—the avoid- 
ance of the four foods mentioned. This promptly relieved her hay fever. We 
may say that in this case the lessening of the alimentary allergenic overload 
enabled her to tolerate the inhalant allergenic load without symptoms. After 
the season she returned to general diet with no symptoms other than oceasional 
attacks of urticaria. 

A man had had ragweed hay fever and asthma for years. He was found 
allergic to ragweed, rabbit hair, dog hair, chicken feathers and nine foods. 
Coseasonal pollen desensitization relieved his hay fever but had no beneficial 
effect upon the asthma. However, with the avoidance of the other allergens 
mentioned his asthma was also relieved. Outside of the ragweed season, through 
the remainder of the year he had neither hay fever nor asthma in spite of the 
fact that he was in contact with all of the allergens mentioned, except ragweed, 





much of the time. . ) ae 
Jyermann (1928) reported similar conclusions, with cases of pollinosis 
rendered comfortable merely by food restrictions. He described five cases ot hay 


645 


644 POLLENS, POLLINOSIS, OTHER INHALANT ALLERGY 


fever and two of hay fever with asthma, with SO per cent relief following food 
avoidanee and the avoidance of inhalants other than pollen. In a more recent 
survey (1938) of patients with vasomotor rhinitis and food allergy he reached 
the followine conclusions. 


In Patients Clinically Sensitive to Foods: 

1. Multiple skin and clinical sensitivity is the rule rather than the exception, 

2. Skin sensitivity is not an unerring guide to clinical sensitivity. 

3. Skin sensitivity to pollen and inhalants other than pollen is not a command to treat 
with hyposensitization injections, 

4. The foods eaten most frequently are the ones most likely to induce allergic vasomotor 
rhinitis. 

5. Frequently food and inhalant avoidance is sufficient to bring about a satisfactory 
era ag result in perennial vasomotor rhinitis. 

. In the instances of perennial vasomotor rhinitis, skin sensitive to pollen, avoidance 
of cee and inhalants other than pollen usually brings about a satisfactory therapeutic result ; 
but in some the condition will be transformed into annual vasomotor rhinitis (hay fever). 

7. When bronchospasm complicates the allergic reaction in the nose, inhalants are more 
likely to be the dominant causative agents. 

8. Before determining that pollen injections are imperative, one should critically con- 
sider the clinical influence of foods and inhalants other than pollen. Observation through a 
season of pollination not infrequently will show that such injections are unnecessary, when 
other allergic factors are properly controlled. A few cases of hay fever are comfortable 
merely by food restrictions; others merely by avoiding specifie foods and inhalants other 
than pollen. 

9. In many of these cases, it appears that the persistence and duration and, possibly, the 
initiation and intensity of symptoms depend upon the total allergic dose. 


The Balanced Allergic State 


Since these early observations, a number of investigators have reached simi- 
lar conclusions. An explanation of the relief obtained, not by avoidance of, or 
desensitization against, the major excitant, but by removal of other predisposing 
factors, is to be id in the writer’s theory of allergic equilibrium or the 
halaneed allergic state (1924). 

Briefly, the theory is as follows. A person may be sensitized to some 
allergen, such as food, with which he comes in frequent or even daily contact, 
and yet remain free from symptoms. Peshkin and Rost, and Rackemann found 
that about 10 per cent of children without symptoms of allerev, are allergic to 
one or another allergen. They are in a state of equilibrium, remaining symp- 
tom free. The tissues can handle a given quantum of the allergen without up- 
setting the allergic balanee. An overdose will upset the equilibrium, with conse- 
quent precipitation of symptoms. 

One may be allergic to two substances, maintainine balance while in con- 
tact with one, but developing symptoms on exposure to both. It may not be 
necessary to remove both to gain relief, the equilibrium being reestablished 
following the avoidanee of one. One may tolerate a given allergenic exposure, 
but experience symptoms when one’s resistance or tolerance is lowered by ex- 
traneous nonallergenic factors such as fatigue, emotional upsets, constipation, 
infection, endocrine disturbance, mechanical irritation and the like. When a 
éombination of two or more factors has overthrown the allergie balanee, the 
latter may at times be regained by control of one or more, without control of all, 
Thus, a patient with pollinosis and food allergy may oceasionally be relieved 
of his pollinosis merely by treatment of the food aller rey. It seems probable that 


the relief obtained at times following nonallergie treatment of hay fever sueh 
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as local rhinologic treatment, colonic irrigation, dilute hydrochloric acid, may 
be attributable to readjustment of some of these other factors, thereby  re- 
establishing a balanced allergic state. 

The state of allergic equilibrium is a hypothetical condition the existence of 
which is strongly suggested by clinical observation. The same phenomenon 
may be deseribed in different terms. Thus Baldwin states that the intensity of 
the allergic stimulus together with the individual reactivity of the patient is 
of more importance than the kind of stimulus. When one or more stimuli to at- 
tacks have been removed without completely eradicating the sum total of stimuli, 
response to the remaining stimuli is often less severe. The elimination of one 
set of stimuli, whether they be atopic, infective, contact or physical, will result 
in less reactivity to the remaining stimuli. 

While there is much clinical evidence of a summation of effect of excitants, 
experimental proot is difficult. The observations of Pratt (1938) are against 
summation effect. He sensitized guinea pigs to two different antigens, there- 
after determining the dose of each required to produce moderate anaphylactic 
shock. When this dose of both antigens was given simultaneously to one pig, the 
degree of shock was not increased. On the contrary a double dose of either 
one caused an increased response. 

On the other hand, there is strong indirect evidence. Bernstem (1935) 
demonstrated experimentally that in the presence of an underlying sensitization, 
a substance, not in itself capable of sensitizing, ean induce sensitization and 
shock when properly administered. The substance which he used has since 
been shown to be capable of sensitizing but is a very feeble sensitizer im guinea 
pigs. An intravenous injection of burweed marsh elder extract given three 
weeks after the sensitizing doses caused no reaction. If, however, the guinea pigs 
were sensitized with horse serum, either before or at the same time with the 
pollen injections, intravenous injection of burweed marsh elder three weeks 
later did cause shock. 

This type of observation justifies us for the present in advising patients 
that the avoidance of allergens to which they are sensitized will probably help 
prevent their developing additional sensitizations. 

Sehultz and Swift (1934) reached somewhat similar conclusions concerning 
reaction to bacteria. They found that the reactivity of rabbit to horse serum 
is greatly increased by antecedent sensitization with repeated small intracu- 
taneous injections or larger intravenous injections of streptococci. 

The overthrowing of the allergic equilibrium or balance is well illustrated 
in 3 eases deseribed by Hansel. A man allergic to lemon and feathers but under 
control with avoidance sensitized himself to chocolate “andy by overdosage. 
Thereafter quantities of all three which had previously been innocuous caused 
trouble. A man with migraine was allergie to wheat but tolerated it in small 
doses. The same dose following an emotional upset caused migré ine. This 
situation persisted for some time thereafter. A woman receiving constant 
dosage in perennial pollen therapy had a severe emotional upset shortly after 
one of her injections. She then experienced a constitutional reaction and there- 
after for some time the dose had to be much smaller.* 


The following case illustrates the interaction between physical allergy and atopic allergy. 


4 woman is allergic to strawberries and tomatoes. She usually eats them with impunity 
but if after eating them she goes out into sunlight for a time, she develops a rash on the 


arms and neck. Sunlight alone does not cause this. 


*Hansel, French K., St. Louis, Mo. Personal communication. 
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The writer has had occasion to observe for a number of years, a man allergic to milk 
and susceptible to ivy poisoning. He is exposed in the same locality each summer. When 
milk is a constituent of his diet he develops ivy dermatitis but in the summers when he has 
been avoiding milk he has been free from dermatitis. 

The following illustrates clearly summation effeet. A young woman very highly allergic 
to ragweed had been built up for perennial desensitization and had received 3 injections of 
0.5 ec. of 1/50 extract at weekly intervals. She was on dietary restrictions including the 
avoidance of pork, mustard and chocolate. Thirty minutes prior to the fourth weekly in- 
jection of the same dose she broke her diet, eating a ‘‘hot dog’’ pork sausage with mustard 
and some milk-choeolate candy. Ten minutes after receiving the injection her eyes became 
red, her nose stopped up and she commenced to sneeze. Wheals developed at the site of in- 
jection, later spreading over the entire body. Her nose, eyelids and lips, feet and ankles, 
fingers and hands, swelled with angioneurotic edema. Intense pruritus developed over the 
entire body. She developed severe asthma and had great difficulty getting her breath; 0.5 
ce. of adrenalin gave some relief although the angioneurotic edema and itching persisted 
the following morning. After this experience she remained on her diet, continued with 
the same dose of ragweed extract, and later increased gradually to 1 ce. just prior to the 
season, with no return of systemic reaction. 


Need for detailed allergic study.—It becomes obvious that the diagnostic 
study of pollinosis is not completed with skin testing with the pollens. This 
procedure is a short cut, often sufficient, but for best results each pollinosis case 
should be studied for evidence of other allergy, especially foods and perennial 
inhalants, and should have the customary comprehensive diagnostic study in 
search for nonallergic factors which may play a predisposing part. The more 
scientific procedure is to make all of these studies at the beginning, but if this 
is not practicable, if only pollen studies have been made and treatment has 
been given, the physician should remember that in the event of unsatisfactory 
results they ean often be greatly improved by more thorough study and simul- 
taneous treatment of indirect or predisposing factors. 

I have described, above, cases relieved by dietary restrictions alone. 
Others, not relieved by preseasonal or coseasonal therapy, have avoided posi- 
tively reacting foods even though they have never experienced symptoms from 
them outside of the pollen season, with consequent relief. When the pollen 
season is over the patient returns to a general diet. His attention having been 
ralled to these certain foods, he will not infrequently find that some do cause 
mild symptoms out of season. 

Testing methods.—Observers differ in the choice of testing methods. The 
writer has found the serateh test with 2 per cent, 3 per cent or 5 per cent 
weight by volume extract in eglycerosaline to be adequate. When doubt 
exists following this test it may be repeated, sometimes with more definite 
reactions. If endermal testing is to be applied, it must-be done with an extract 
in saline, or alkaline extracting fluid (Coca) and must be made so dilute as to 
preclude the possibility of a constitutional reaction; 1:5,000 dilution, weight 
by volume, is usually considered safe. If two 1:50, or 2 per cent, scratches 
have been negative to a given pollen, a stronger solution may be used endermally. 
such as 1:1,000. This is twenty times more dilute and theoretically five times 
more reactive than the seratch. 

Significance of positive reaction——A positive skin reaction indicates 
Sensitization but not necessarily that the particular pollen is responsible for 
symptoms. In the writer’s clinie all eases of pollinosis, no matter what the 
season of symptoms, are tested with tree, grass and weed pollens. It is the 
rule rather than the exception to observe positive reactions to pollens whieh 
sally as caper tea yon se ea. : symptom-free, This is espe- 

. S, less | tose Of the grasses and weeds. 
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The question arises, then, as to which of the positively reacting pollens 
should be used in treatment. The answer is, obviously, those whieh are atmos- 
pheric when the patient has sy mptoms. This rule should be precise, not ap- 
proximate. The following case illustrates the error of approximation. 


A young lady had had fall hay fever for several years, for which she had been given 
courses of ragweed desensitization, never with satisfactory results. Preliminary discussion 
brought out that her symptoms invariably commenced between the first and fifteenth of 
August. In Richmond, ragweed pollinosis never commences before the fifteenth, rarely before 
the eighteenth. Goldenrod starts pollinating before ragweed, continues through the ‘ragweed 
season and shortly thereafter. Realizing that the coincidence of symptoms with ragweed 
pollinosis was not exact, we tested with other pollens, and found her allergic to goldenrod 
and sunflower. Preseasonal desensitization with these two pollens achieved one hundred per 
cent relief, 


Should one test only with those pollens which are atmospheric when the 
patient has symptoms? Provided care is used in their selection this is an ade- 
quate minimal procedure. However, when the patient has come from a distance 
for study it is safer to test with a comprehensive series of pollens. I have stated 
that we often find positive reactions to pollens which are atmospheric when the 
patient has no symptoms. It is surprising how frequently the patient at some 
time later develops symptoms at another time of year which, on reference to 
the record, are found to be associated with sensitization to these other pollens. 
In such cases the patient need not return for repetition of the study since the 
necessary information is already available. 

The tendeney toward group reactions within a biologic family should be 
borne in mind and justifies testing with various associated species within a given 
family. The writer finds that from 30 to 50 per cent of those reacting to rag- 
weed also react to goldenrod. Occasionally, ragweed hyposensitization does not 
give adequate relief but a combination of ragweed and goldenrod does. In 1937 
we observed three ragweed cases who unexpectedly had symptoms in the late 
spring which were found due to sensitization to closely related dandelion. Re- 
lief was obtained following coseasonal dandelion treatment. 

Is it sufficient when dealing with a grass allergic to test with but one grass 
as representative of these closely related species? There is a very definite 
tendeney toward group sensitization among the grasses, but Grubb and Vaughan 
were unable to find in a study of 300 cases that any single grass pollen reacted 
positively in every grass case, as an adequate representative of the entire group. 
Each individual pollen cross reacted with others in approximately 65 per cent 
but none cross reacted 100 per cent. Indeed, we found that 17 per cent of grass 
allergies reacted to only one pollen. Unfortunately, it was not always the same 
pollen and the single species-specific sensitization was found to occur, in 
different cases, to every grass tested. We, therefore, must recognize (a) 
eroup-specificity and (b) species-specificity among the grasses. The grass 
which in our experience cross reacted most frequently with others was red top 
(84 per cent). However, this percentage is not sufficiently high to make red 
top a universal test extract for grasses. Approximately 2 per cent reacted to 
red top alone. Fifteen per cent reacted only to other single pollens. If, there- 
fore, one does not test with all potential grass pollens one must anticipate 
missing up to 15 per cent of diagnostic reactions, those occurring in patients 
who are strictly species-specific in their sensitization. 

Grubb and Vaughan reached analogous conclusions in their study of the 
composites and the ehenopodiales, the chenopod-amaranth group. This even 
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applies to giant and short ragweed; 3.5 per cent reacted only to short, not 
to giant, and 2 per cent reacted only to giant. The remainder reacted positively 
to both. 


Conjunctival and nasal contact tests.—There is evidence that the mucous 
membrane reaction is more reliable as an indicator of actual symptoms than 
the skin reaction. Positive skin reactions often occur when the patient does 
not have symptoms from the pollen, but a positive mucous membrane reaction 
usually coincides with symptom activity during the season. If, therefore, several 
pollens react positively and one wishes to determine which are of more probable 
etiologic significance, one may do so with the conjunctival or ophthalmic test 
as well as with nasal contact studies. (See Chapter XX.) 

Occasionally a pollen which should be the offender as judged by coincidence 
of symptoms and atmospherie prevalence fails to give positive skin reactions 
either to scratch or endermal tests. Ilere again ophthalmic and nasal contact 
tests may respond. 

Passive transfer.—In persons with dermographia, in whom all tests are 
positive, passive transfer may be used. It is conceivable that under certain 
circumstances a person living at a distance and unable to report in person 
might require diagnostic pollen or other allergen tests. Passive transfer could 
he used under such circumstances. The following case illustrates the procedure : 

A young woman had suffered from ragweed hay fever while living in the United States. 
She had also had dysmenorrhea prior to marriage which had been relieved in great measure 
by egg avoidance for one week prior to and through each period. Having moved to Puerto 
Rico where there is no ragweed, she was relieved of hay fever. However, she developed sea- 
sonal asthma which occurred only ‘‘during the flamboyant season.’? The tree in Puerto Rico 
known locally as flamboyant somewhat resembles mimosa, is apparently entomophilous, and 
widely used as an ornamental. There was a tree outside the patient’s bedroom window, 
overhanging the entire house. The patient was tested with mimosa pollen as a possible close 
relative and found negative. 

Her serum was then obtained and preserved in the ice box. She was directed, upon her 
return to Puerto Rico, to collect flamboyant pollen and to send it in for testing. Upon its 


arrival a subject was passively sensitized with her serum and tested with an extract of the 
pollen. 


CHAPTER XLVIII 
TREATMENT EXTRACTS AND DOSAGE NOMENCLATURE 


In view of the discussion of the preceding chapter it need but be said here 
that treatment should be directed to the patient as a whole, due consideration 
being given to nonspecific, nonallergic factors as well as to allergic factors other 
than pollen sensitization, such as food allergy and sensitization to perennial in- 
halants. The present chapter will deal with methods of specific pollen desensi- 
tization. The same principles apply in both hay fever and asthma and in the 
Writer's experience dosages need not be modified according to age. Children 
tolerate the same dosages as adults. Modification of dose depends, rather, upon 
the intensity of the sensitization. 

General principles.—While there are many exceptions the following 
veneralizations usually hold. 

Simple uncomplicated hay fever without associated profuse rhinorrhea 
usually responds well to pollen therapy alone. 

When, in addition to nasal obstruction, sneezing and lachrymation, there is 
a profuse watery nasal discharge requiring the patient to use many handker- 
chiefs each day, there may be associated food allergy. Best results should then 
be obtained by specific pollen desensitization together with food avoidance. 

When the response is with asthma, foods and other inhalants must often be 
considered, for best results. 

In eases allergic to more than one pollen, or to a pollen and some other 
allergen, one allergen may be responsible for the hay fever, another for the 
asthma. Treatment may relieve one of the two respiratory symptoms while 
failing to relieve the other. When this occurs, further search must be made 
for the etiologic agent of the unrelieved symptom. 


Pollen Units and Dosage Standardization 


There are at least four methods of recording the strength of pollen extract 
or dosage, all in more or less general use. Three are roughly interchangeable 
while the fourth is not. While this lack of uniformity in designating dosage 
units results in some confusion in the comparing of the reports of various inves- 
tigators, it represents an unavoidable step in the evolution of allergic therapy. 
There are valid objections to each of the four systems and each has certain 
obvious advantages over the others. As a consequence neither the National 
Institute of Health of the Public Health Service which has supervision over com- 
mercial biologie laboratories nor the Council on Pharmacy and Chemistry of the 
American Medieal Association has as yet designated a standard unit for allergen 
extracts. 

The pollen unit of Noon.—Noon, of England, the first to successfully treat 
pollinosis, also suggested the first dosage unit. This is the quantity of allergen 
in the extract of one-millionth gram of pollen. Noon designated one gram 
of dry grass pollen as containing 1 million pollen units. If one gram of pollen 
he extracted in 100 ee. of fluid to make a 1 per cent extract, the entire 100 ce. 
will contain 1,000,000 units. One ce. contains 10,000 units and 0.01 ee. contains 
100 units. If this 1 per cent extract be diluted 100 times, then 0.01 ee. will con- 
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tain 1 unit. Since it is customary to treat with serial dilutions of a concen- 
trated extract, beginning with the most dilute, it is obviously a simple matter 
to start treatment with 1 unit. 

An advantage of the Noon unit system is that the reporting of dosage deals 
only with whole numbers rather than fractions, since it is rarely necessary to 
start treatment with less than 1 unit. 


Weight by volume or percentage system.—The original extraction of 
pollen is customarily made in rather concentrated form, 1 per cent, 2 per cent, 
3.5 or 10 per cent. Dilutions are made in multiples of ten. Most allergists 
prefer 2 or 8 per cent for original extraction. A 2 per cent extract may be 
designated 1:50. Diluted 10 times it is designated 1:500; another 10 times, 
1:5,000, ete. It will be seen from Table XX XVIII that 0.1 ce. of 1:5,000 extract 
contains 20 Noon units; 0.01 ce. contains 2 units. The writer has found that 98 
per cent of pollinosis in the East may be started on an initial dose of 10 or 20 
units. Therefore, in the majority of cases only 3 dilutions are necessary, 1 :5,000, 
1:500 and 1:50. 

Objections to these systems.—The objection has been properly raised that 
the weight-by-volume method which is the basis for both nomenclatures is not 
scientifically correct because one is weighing the entire pollen grain rather than 
the active substance and that the proportionate amount of active allergen per 
grain varies in different pollens and even in the same species at different times. 
One is weighing inert material along with active substance, the former com- 
prising most of the weight, and the two are not always proportionate. A batch 
of pollen of feeble antigenic potency would be designated as having as many 
units per volume of active material as one of high potency. A preferable 
method would be determination of concentration of the active substance itself. 

Interesting observations have been made concerning the question whether 
allergenic potency of dried pollen diminishes with age. If pollen is properly 
dried and maintained in this condition deterioration is very slow. There is 
evidence that the activity of pollen even when fresh varies from year to year. 
Wilmer and Cobe believe that variation in execitant concentration occurs 
annually, depending upon climatic conditions. It may vary even in the same 
season. Tor this reason they felt that controlled horticulture might produce 
a more constant allergen. They found hothouse-grown short ragweed more 
potent than specimens obtained from the field by commercial houses during the 
same year. . 

Feinberg and Steinberg studied the reactivity of patients to extracts of 
pollen gathered in 1926, 1927, 1928, 1930 and 1931. The 1928 pollen was less 
allergenic than that for 1926, 1930 or 1931; 1927 pollen was also feeble but not 
as feeble as that of 1928. The fact that the 1926 pollen was more strongly 
allergenic than that of 1927 or 1928 indicated that ageing after collection is not 
the essential factor. This is also indicated by the observation of Thommen who 
found ragweed pollen forty years old still strongly allergenie. 

While the keeping quality of dried natural pollen appears to be good, that 
of pollen extract is decidedly variable and appears to depend principally upon 
the method of extraction. Glycerin extracts or, more properly, extracts made 
in solutions containing glycerin appear to possess best keeping qualities. Piness 
has reported glycerin extracts as retainine antigenie properties for te 
Others, notably Peshkin, feel that they commence to lose poteney afte 
six months. Extracts without glycerin such as those in 
deteriorate after about three months, sometimes sooner. 
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‘r about 
Coea’s fluid begin to 


TREATMENT EXTRACTS AND DOSAGE NOM ENCLATURE 65] 


The total nitrogen unit.—To obviate the disadvantage of the weight by 
volume method Cooke (1915) proposed standardization by the determination 
of total nitrogen as an index of protein content rather than by total bulk content. 
He described his unit in terms of fractions of a milligram of total nitrogen. 
Here, one was presumably dealing with an indirect measure of protein which 
was in turn presumably the active allergen. However, as investigation pro- 
ceeded, it was realized that pollens, like foods and epidermals, contain not a single 
protein but two or more, and that only one of these may be allergenic. Further- 
more, it became evident that much of the total nitrogen represented nonprotein 
as well as protein nitrogen. Total nitrogen was therefore not an accurate 
measure of protein nitrogen or of protein. This same criticism is applied to 
the Clock method of standardization by complement fixation against antipollen 


serum, there being several proteins in pollen, only certain ones of which are 
allergenie. 


The protein nitrogen unit of Cooke and Stull.—To avoid this difficulty 
Cooke and Stull next recommended the determination of protein nitrogen as 
a measure of protein content. Here again, all of the proteins, allergenic and 
nonallergenic, are included in the unit, but since nonprotein nitrogen, pre- 
sumably nonallergenic, may represent as much as two-thirds of the total nitrogen, 
it becomes obvious that the determination of protein nitrogen is theoretically 
a nearer approach to accuracy. 

In view of the fact that 0.00001 mg. is the smallest dose required even for 
the most highly allergic, this was selected as the protein. unit. One hundred 
units would represent 0.001 mg. protein nitrogen. One-tenth mg. would represent 
10,000 units. The scale of dosage lies between 1 unit and 100,000 units. The 
concentration of extract is expressed in units per ec. Extracts prepared from 
timothy, 3 grams per 100 ce., showed a total protein nitrogen content ranging 
from 0.05 mg. per ec. to 0.20 mg. per cc. Those from ragweed in the same con- 
centration showed a range from 0.09 to 0.16 mg. per ce. The latter figure, 0.16 
meg. per ce. would represent 16,000 units per ce. 


Interchangeability of these systems.—The following table from Tuft 
shows the comparative values of the different units and makes possible the ap- 
proximate translation of one to another. Here the total N is expressed in milli- 
grams and the protein N is expressed in units and it is assumed that the protein 
N is approximately 40 per cent of the total N. 


TaBLE XXXVIII.—Comparison OF UNIT VALUES OF POLLEN Extracts (TUFT) 














WEIGHT PER MILLIGRAM | PROTEIN N NOON 
VOLUME TOTAL NITROGEN | UNITS UNITS 
1 ¢€c. OL 
1-1,000,000 0.000016 0.64 ] 
1-100,000 0.00016 6.4 10 
1-10,000 0.0016 64.0 100 
1-1,000 0.016 640.0 1000 
1-100 0.16 pee 6400.0 10000 


The active agent in pollen.—l*or the past several years there has been eon- 
siderable investigation to determine the allergenic substance in pollen and 
much questioning as to whether, after all, it is protein. Grove and Coca pre- 
sented evidence that tryptic digestion did not destroy the antigenic activity and 
Black agreed with their conclusions. However, Stull, Cooke and Tennant, and 
Harsh and Huber eontended that if proteolytie digestion were allowed to pro- 
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ceed far enough, the antigenie activity was lost. Caulfield, Cohen, and Eadie, 
and Stull, Cooke, and Chobot believed the antigenie substance is protein. Black 
then reported finding a polysaccharide which gave positive skin reactions and 
Caulfield reported satisfactory treatment with a carbohydrate fraction. Brown 
and Benotti believed the true antigen to be a carbohydrate combined with an 
alpha-amino group. Abramson, by electrophoretic and ultracentrifugal analyses, 
found in ragweed pollen ‘‘negatively charged major colorless components which 
are highly skin-reactive and which produce hay fever and asthma.”’ The molecu- 
lar weight was calculated to be about 5,000. The substance is believed to be 
‘““nolypeptides of high molecular weight or proteinlike substances. ”’ Rockwell 
also found the antigen to be a polypeptide with a minimum molecular weight of 
4,453, it is levo-rotatory, and contains a large per cent of the basic amino-acids. 

Caulfield (1935) found several allergically active substances in ragweed 
pollen. Stull and his associates (1941-1942) found three fractions and studied 
two. All patients tested reacted to Fraction 1, while some gave little or no re- 
action to Fraction 2. Sherman found these fractions differ with respect to 
precipitation by one-half and full saturation with NH,SO, and precipitation 
with phosphotungstie acid. Their specificity could be demonstrated by passive 
transfer and by precipitin titre in guinea pigs injected with the fractions. 
Mosko filtered ragweed extract, boiled it, and precipitated with aluminum cream 
then washed and filtered. The filtrate contained 1 to 14% per cent N and as 
much as 18 per cent reducing substance. Anaphylactie shock could not be pro- 
duced by the filtrate but results of treatment with the filtrate were as good as 
with whole ragweed extracts and gave no constitutional reactions. Baldwin 
precipitated with aleohol and found the alcohol soluble material contained much 
reducing substance. No precipitins were obtained by these fractions with the 
high polysaecharide content. The fraction without high carbohydrate content 
sensitized to whole ragweed although it did not produce precipitins. This extract 
gave a negative ninhydrin reaction and gave positive skin reactions in non- 
treated persons. 

From the foregoing it may be seen that there is still no unanimity of opinion 
regarding the nature of the antigenic substance in pollen. Until this is deter- 
mined all methods of standardization will be more or less empirical and workers 
will continue the use of the method which seems best to meet their requirements. 
As long as the active substance cannot be handled as such, as lone as solutions 
deteriorate with age, so long as the content of active material in pollen may 
vary somewhat with the time and location of its growth, it will have to be kept 
in mind that extracts made in the same way and standardized by the same 
method may not be interchangeable and caution must always be used. 


CHAPTER XLIX 
PRESEASONAL HYPOSENSITIZATION 


There are three generally used methods for hyposensitization in pollinosis. 
Preseasonal or prophylactic treatment was the earliest, naturally so because 
it duplicated insofar as practicable the experimental production of the state of 
antianaphylaxis. Coseasonal or phylactie and perennial therapy were intro- 
duced later. 

Preseasonal treatment.—Cooke stated that the term desensitization is a 
nusnomer, since the patient is not desensitized if the reagin titer may be used as 
the measure of sensitiveness. Treatment may actually increase this titer. Hypo- 
sensitization was proposed as a better term. If work with the blocking antibody 
should prove that it actually is this which protects the patient, we should have 
to believe that treatment is a process of immunization. 

Preseasonal hyposensitization is inaugurated several weeks prior to onset 
of the season, the initial dose being so small as to cause no symptoms. Subse- 
quent doses are increased in size and given at intervals of several days. Just 
prior to the onset of the season, the patient receives a top dose which is 
theoretically slightly below the limit of his tolerance. 

Size of first dose.—In the writer’s experience 98 per cent will tolerate 
an initial preseasonal dose of 20 Noon units, corresponding to 0.1 ee. of 1:5,000, 
0.2 ce. of 1:10,000, and, roughly, 20 Coca units. 

If doubt exists concerning the advisable initial dose, especially in case the 
diagnostic skin reaction has been unusually intense, the proper initial dose may 
be determined by skin testing with serial dilutions of extract. 

Unusually strong reactions.—I*or this purpose testing should be done 
endermally with an appropriate diluting fluid (not containing glycerin). The 
first test dilution should be extremely weak. Let us assume that the diagnostic 
test was done endermally with 1:5,000 extract. It was very strongly positive. 
Undoubtedly a ten times dilution or 1:50,000 would still be positive. There- 
fore, start with 1:500,000 dilution endermally. If this is still positive, test with 
1:5,000,000. The dilution may be carried even higher, until one is found at 
which the reaction is no longer even slightly positive, as compared with a control 
test with the diluting fluid alone. This first negative dilution represents one 
with which it is safe to start treatment. 

If scratch testing with 1:50 dilution was the diagnostic procedure, the 
fact that the endermal test is 100 times more reactive than the scratch would 
place the 1:50 positive scratch in the same category as the 1:5,000 positive 
endermal which is 100 times more dilute. Therefore, in the presence of a 
stronely positive 1:50 seratch the same initial dilution would be employed as 
above: namely, 1:500,000 for endermal serial testing. 

Scratch serial testing may be done if preferred, but one should bear in 
mind that the coneentration which first fails to react positively is not the one 
with which to commence treatment. The endermal test being approximately 
100 times more reactive, one should start with 100 times greater dilution than 
is indicated by the serial scratches. ; a 

This program is ultraconservative. In the normal routine, a mildly positive 
1:50 serateh or 1:5,000 endermal indicates 1:5,000 as the initial coneentration. 
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In other words, one commences with a dilution that has given a positive, rather 
than negative, reaction. One can usually start with the last positive dilution in- 
stead of the first negative. However, an unusually strong test reaction, indicat- 
ing probable extreme reactivity, justifies extra precautions. 


Treatment technic.— Injections are customarily given subcutaneously, but 
rather superficially, with a tubereulin syringe graduated to 0.01 ce. and a 25 
or 27 gauge needle. If a rustless steel needle is used, No. 26 is preferable. 
If a harder needle is available, No. 27 may be used. A 27 gauge rustless needle 
bends too easily and has too short a life. This observation also apples to needles 
used in skin testing. 

A tuberculin syringe is preferred since it is often desirable to measure 
the dose to hundredths of a ce. There is the possibility of confusion in the 
ordinary tuberculin syringe due to the two graduations, metric and apothecary. 
This may be a source of real confusion when several persons are treating one 
patient. 

To cireumvent this disadvantage Becton, Dickinson & Company have 
collaborated with the writer in the manufacture of a tubereulin-type precision 
syringe possessing the following advantages: 

1. Only the metrie scale is used, with graduations to hundredths of a cubie 
centimeter. 

2. In place of the minim seale there is a coarser graduation in twentieths 
and tenths. 

Since patients who practice self medication, nurses and even physicians 
are often confused by the two series, a single scale system is preferable. 

Schedule of preseasonal dosage.—The initial dose having been given, the 
following general principles control subsequent therapy. 

Injections may be given at weekly or semiweekly intervals. An interval 
of longer than one week is not desirable since there is a gradual loss in the 
hyposensitization that has been achieved, after longer periods. Oftener than 
twice weekly is not desirable, especially when higher doses have been reached, 
since Cohen and his collaborators have shown that injeeted pollen allergen 
continues to circulate as such in the blood for at least 48 hours. It is usually 
gone at the end of 72 hours. Daily injections might therefore have a cumulative 
effect, eventually resulting in constitutional reaction. Injections every see- 
ond day, that is, with one day intervening, would be marginal as regards this 
possibility. Injections every three or four days or twice weekly have in my ex- 
perience failed to show any evidence of cumulative action. 

Avoidance of reactions.—This precaution is to be stressed especially with 
those patients who come in too late before the onset of the pollen season. In 
such cases there is a temptation to increase the dose rapidly. While this ean 
often be done with safety, there is ereater risk of constitutional reaction, and 
the procedure should be avoided. Either of two substitute programs may be 
adopted. The patient may be informed that it is too late to achieve adequate 
preseasonal treatment and that it would be better for him to wait until the 
onset, of symptoms, when he is to report for coseasonal therapy. Or, the pa- 
tient may be told that it is too late to achieve the desired top dose but that 
treatment may be given twice weekly with the usual increase. An adequate 
top dose will not be reached prior to the season and coseasonal treatment will 
probably also be required, but the partial hyposensitization given prior to the 
season will probably make coseasonal treatment more effective. 
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Rapid increase in dosage may be more safely carried out with the higher 
dilutions, that is the earlier injections, than with the more concentrated. 
Karly in the course, the dose may safely be doubled each time. Later, the 
increase should be more gradual. For the average case the schedule shown in 
Table XX XIX is adequate. 


TABLE XXXIX.—ScHEDULE OF PRESEASONAL TREATMENT 








INJECTIONS TO BE GIVEN ONCE OR TWICE WEEKLY 





INJECTIONS DILUTION DOSE IN CC. NOON UNITS 
Ist 1:5,000 0.1 20 
2nd a.000 0.2 40 
ord 1:5,000 0.4 80 
4th 1:500 0.07 140 
5th 1:500 0.1 200 
6th 1:500 0.2 400 
7th 1:500 0.4 800 
8th 1:50 0.06 1,200 
9th 150 0.08 1,600 

10th 150 0.1 2,000 
lith 1:50 0.2 4,000 
12th 1:50 0.3 6,000 
13th 50 0.4 8,000 
14th 1:50 es 10,000 
15th 1:50 0.6 12,000 
16th 1:50 0.7 14,000 
17th 1:50 0.8 16,000 
18th ALG, 0.9 18,000 
19th 1:50 tha) 20,000 





This is, in the writer’s experience, a very safe schedule. It provides a 
course of 19 injections which, if given twice weekly, necessitates the institu- 
tion of treatments about ten weeks prior to the season. This may safely be 
reduced to the following series of 14 injections, requiring 7 weeks. 


TABLE XL.—ALTERNATE SCHEDULE 








INJECTIONS TO BE GIVEN TWICE WEEKLY 








INJECTIONS DILUTION DOSE IN cc. NOON UNITS 
Ist 1:5,000 0.1 20 
2nd 1:5,000 0.2 40 
3rd 1:5,000 0.4 80 
4th 1:500 0.07 140 
5th 1:500 Ol 200 
6th 1:500 0.2 400 
7th 1:500 0.4 SO0 
Sth Loy) 0.07 1,400 
9th 1:50 0.1 2.000 

10th 1:50 0.2 4,000 
11th 1:50 0.4 8,000 
12th 1:50 0.6 12,000 
13th 1:50 : 0.8 16,000 
14th 1:50 1.0 20,000 





With mild allergics one may safely start with a larger dose such as 200 
units, thus eliminating the first four injections. Ilowever, I have on rare 
occasions seen reactions following 20 or 40 units in patients who showed 
only very mildly positive skin reactions, and therefore do not recommend this 
procedure. These reactions have not been of the explosive constitutional type, 
but have consisted of malaise, possibly pyrexia, soreness in the injected arm. 
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Injections of 1:5,000 may safely be given every day provided the delayed 
subeutaneous reaction to be described later does not occur. Subsequent treat- 
ment with 1:500 concentration may be given every third day; 1:50 concentra- 
tion should not be given oftener than twice weekly. With the average pa- 
tient the dose may be doubled each time, only with the weaker dilutions. Ap- 
plication of these rules provides the shortest schedule in which a patient may 
be adequately hyposensitized preseasonally, to reach a top dose of 20,000 units. 
This requires slightly over five weeks, with treatments on Sunday when in- 
dicated; the patient remaining in the office at least thirty minutes after each 
injection to control any possible subsequent reaction. There may be delays 
anywhere along the line due to persistence of subeutaneous reactions. 


TALBLE XLI.—RAPID PRESEASONAL HYPOSENSITIZING PROGRAM 











DAY DILUTION VOLUME IN CC. NOON UNITS 
Ist 1:5,000 0.1 20 
2nd 1:5,000 0.2 40 
3rd 1:5,000 O.4 SO 
4th 1:500 0.06 120 
5th 1:500 0.08 160 
Sth 1:500 0.1 200 
11th 1:500 0:2 400 
14th 1:500 O.4 SOO 
17th 50 0.07 1,460 
20th 1:50 0.1 2,000 
23rd 50 0.2 4,000 
27th 1:50 0.4 8,000 
30th 1:50 0.6 12,000 
34th 1:50 0.8 16,000 
37th 1350 (0) 20,000 





Small volume.—It is desirable to keep the volume of each injection below 
0.9 e¢., especially when extracts containing glycerin are given, because of the 
pain accompanying larger quantities. With most persons this is negligible, 
but some complain of it. In the preceding tables the volume is less than 0.5 ce. 
except with 1:50 dilutions. If one desires to apply the principle with the high 
concentrations, 1:25 or 1:10 extract should be made up. The following con- 
version table may then be applied to the preceding schedules. : 














TABLE XLII.—CoNverRSION TABLES 1:50 To 1:10 
NOON UNITS 1:50 IN cc. 1:25 IN Coy ‘ 1:10 IN cc : 
1,000 0.05 
1,200 OO G metes On on ane oe 0.03 
1,400 0.07 ot 
1,600 OOS Roe eee bh 0.04 
2,000 0166 Ia Sderot ee ye cect } 0.05 0.02 
4,000 Ona mee ag ae Ol Ac eee 0.04 
6,000 Cs tee eed ed eee Saban ee ee 0.06 
8,000 (eee ee ies CL ae ae SEE 0.08 
10,000 OS) ne ee ean neers, 0.95 ie A= Sanne 0.4 
12,000 OGv wee aod Wee (Speen eee ae 0.19 
14,000 fy Pee ee ise OS Te oe Mme Ae eins 0.14 
16,000 O;83 228 aoe bere ire 0.4 Mats SASS IN ne 
18,000 O:9 ae ee ee” ee 0.45 i ee 
20.000 1.0 Wa eee ee hee. ee 
30,000 ps en eee AOS NS ES ms : 4 
40,000 <4 aT oa UAE 9 ee sp 
50,000 a 
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Not all allergists agree with these schedules. Cooke, Vander Veer and 
Barnard have recommended the following standardized desensitization therapy 
for pollens, based upon the Cooke and Stull protein unit. 

Program of Cooke, Vander Veer and Barnard.— The degree of sensitiza- 
tion is determined by intracutaneous tests with extracts of varying con- 
centration. <A strong intracutaneous reaction to an extract so dilute that it 
contains only 10 protein units per ee. indicates a strongly sensitized case. If 
a similar strong reaction is observed, not to 10 units per ec., but to 100 units 
per ce., sensitization is moderate. If this strong intracutaneous reaction is not 
observed until the test solution strength has been increased to 1,000 units per 
ec., the case is relatively insensitive. 

The extremely sensitized patient should start with a very small dose, 5 
units being suggested. The moderately sensitized may start with 10 units, 
while the mild allergic may start with. 50 units. In Table XLV, suggested 
dosages for preseasonal treatment, Cooke, Vander Veer and Barnard provide 
a top dose of 1,000 protein units for the strongly reactive, 5,000 for the mod- 
erate, and 20,000 for the mild. 

Top dose protection.—There is some evidence suggesting that provided 
we could safely give the required top dose or maximum dose at the beginning, 
the patient would be adequately protected with a single injection. There 
are records of patients who have, through error, received a very large dose 
without previous injections at or near the onset of the season, who have had 
severe constitutional reactions and who have thereafter passed through the 
entire season without further treatment and without symptoms. Such cases 
eonstitute the clinical counterpart of experimental antianaphylaxis in which 
sensitized animals, having received doses of antigen which are just sublethal, 
have, following recovery, been completely protected against anaphylactic 
shock. However, this procedure is too dangerous to apply to humans. For- 
tunately, the preseasonal method of gradually building up the dose works sat- 
isfactorily. This treatment over a matter of several weeks constitutes, as I see 
it, a gradual process of acclimatization to a new environment, or more ac- 
curately a new element in the environment. In this sense it is comparable to 
acclimatization or desensitization in allergy to heat or cold. 

Adequate top dose.—The principle governing preseasonal therapy is 
that, starting with a dose so small as to produce no symptoms, this is in- 
creased until one is reached which still causes no symptoms but which has 
acclimatized the tissues to ragweed allergen so that, when contact occurs in 
the natural way, there will still be no symptoms. This ideal is sometimes 
achieved. Often it fails for one reason or another, but rarely to any great 
degree. Ags we have seen, the first dose may produce symptoms. The proper 
dose anywhere along the series may cause symptoms. The desired top dose 
may be above the patient’s tolerance. Then, the highest doses cause symp- 
toms. Finally, even, though one may have carried the patient completely 
through preseasonal hyposensitization without symptoms, treatment may be 
inadequate to protect against those days during the season when the at- 
mospherie pollen concentration 1s unusually high. 

It has been abundantly demonstrated that of all the factors which may 
influence the results of pollen therapy, the reaching of an adequate top dose 
or protective dose preseasonally is the most important. In the pea tas 
of therapy a top dose of 2,000 to 4,000 Noon units of ragweed extract was 


considered adequate by observers working chiefly in the northeastern stat 
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Until within recent years preseasonal treatment sets dispensed by ecom- 
mercial houses carried only this top dose. This explains frequent failure to 
gain adequate relief from these preparations. 

The writer finds that in Virginia adequate relief may be obtained with 
a top dose of 20,000 Noon units or 1 ee. of 1:50 extract. Here again the con- 
clusions reached by various allergists differ. In the survey by Alexander 
previously referred to, 56 allergists reported their optimal maximum dose for 
the average case; 45 preferred top doses of 10,000 units or less, the lowest 
being 2,000; 11 preferred 20,000 or more, the highest being 100,000 units or 
1 ce. of 1:10 concentration. A top dose of 100,000 units was recommended by 
one allergist ; 50,000 by two; 30,000 by two; 25,000 by one; and 20,000 by five. 
Alexander’s report did not indicate whether those with lower top doses re- 
ported as good results as those with the higher doses. 

There is a tendency among allergists to give higher top doses than for- 
merly. When I first recommended 20,000 Noon units as the desirable top, 
some allergists felt that this was dangerously high. Since then a large number 
have come to use the same top dose. Some use much higher dosages. G. T. 
Brown, for instance, reaches a top of either 60,000 or 100,000 Noon units. I 
see no reason why the dose should not be increased provided the patient does 
not develop intolerance at some place along the schedule. One reason for 
having stopped at 20,000 units was that this represented 1 ee. (a fairly large 
volume for subeutaneous administration, as far as the comfort of the patient 
is concerned) of a 2 per cent extract. It has been maintained that one ecan- 
not make an extract stronger than 2 or 3 per cent (Piness, Huber, Black). 
Therefore, 1 ec. of 1:50 extract represented about as large a dose as could 
conveniently be administered. Brown maintains that extracts up to 12 per 
cent concentration show proportionate amounts of nitrogen and of activity. 
That is, a 12 per cent extract is 12 times as strong as 1 per cent. Others 
(mentioned above) have been unable to confirm this and state that a 12 per 
cent extract is little stronger than 2 or 3 per cent. Reeently Cooke has con- 
cluded from protein nitrogen determinations that 9 per cent extract is 9 times 
as strong as 1 per cent. He went no higher than 9 per cent in his studies. 
Brown’s highest concentration is what he considers a true 10 per cent extract. 
His highest dose is 1 ec. His highest dose in terms of Noon pollen units, there- 
fore, would be 100,000 units. He takes a longer period for hyposensitization, 
beginning preferably about six or more months before the onset of the season. 
After the termination of the season he continues with perennial treatment. 

In Brown’s experience quantitative extraction can be accomplished up to 
12 per cent. Above 12 per cent the extraction is no longer quantitative, 
there being a steady falling off in the proportion extracted. He found that 
17.5 per cent extract was no more highly antigeni¢ than 12.5 per cent. 

Sullivan and Vaughan (1939) find 10 per cent extracts five times as strong 
as 2 per cent extracts. 

Brown has demonstrated that in competent hands the preseasonal rag- 
weed dose may be carried much higher than is customary, without unpleasant 
reactions and has reported excellent results. The eke should be made high 
enough to obtain best results. There is no need in carrying it higher. Pos- 
sibly more than 20,000 or 30,000 units would we more efficacious, but doses 
exceeding this are not customarily used by most allergists. . 

Waldbott and Ascher have confirmed Cooke’s observation that, w ith 
stronger skin reactions, lower top dosage is efficacious. These observers di 
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vided their cases into five groups, depending upon the intensity of the skin 
reaction. In group one, the most reactive, an intracutaneous dose of 1.5 Noon 
units produced a wheal 2.5 centimeters in diameter. In the least reactive 
group, 15 or more units were necessary to produce the same size wheal. In- 
tervening groups required intervening dosages. They found that group one 
experienced 50 per cent relief from a preseasonal top dose of approximately 
1,000 units, while group 5 required almost 5,000 units for equal relief. 

The highly reactive group obtained 80 per cent relief with top dose 3,200 
units as contrasted with the 10,000 units required for the least reactive group. 
However, for more complete relief the requisite top doses approach each 
other in both, and in the intervening groups. For 98 per cent relief about 
5,700 units were required by group 1, 13,200 for group 5. For 95 to 100 
per cent, a preseasonal top dose of approximately 10,000 units was required by 
group 1, 16,000 by group 2. When 18,000 units were given, all groups ex- 
perienced more than 95 per cent relief. 

These observations would indicate that from 10,000 to 20,000 pollen units 
top dose is required in an average season in Detroit. The season studied 
showed an average daily pollen count of 400 during the peak week with a 
single maximum of 600. 

Waldbott and Ascher conelude that 15,000 to 20,000 units achieve max- 
imum relief for their patients. In some cases they gave considerably higher 
doses, reaching in one ease 220,000 units top dose, comprising 90,000 units 
of giant ragweed, 90,000 of short, 20,000 units of cocklebur and 20,000 of 
marsh elder. They found that doses above 15,000 units did not seem to give 
ereater benefit; that cases with intense skin reactions should not be subjected 
to too vigorous treatment, certainly not above 15,000. 

No amount of preseasonal treatment will prevent symptoms from gross overdosage. A 
young boy usually had asthma from ragweed so severely in the autumn that he missed three 
or four weeks from school. Following his first course of preseasonal desensitization he was 
completely relieved, with no asthma until the day before school opened. This was a keen 
disappointment since he did not wish to attend school. On that day his mother found him in 
the back yard rubbing his face in ragweed. He developed a severe acute conjunctivitis, hay 


fever, ragweed dermatitis of the face and asthma which required his spending several days in 
bed. 


Variations in size of top dose.—The ideal top dose varies somewhat with 
different pollens. While I find 20,000 units desirable in ragweed prophylaxis, 
10,000 units, or even 6,000 or 4,000, are adequate for protection against the 
less toxie grass pollens. 

Oceasionally, a person will not tolerate a top ragweed dose of 20,000 
units. I have seen not over a dozen such in 18 years of allergic practice. 
These persons may break tolerance almost anywhere along the preseasonal 
program but in my experience they usually break at around 2,000 to 4.000 
units. One patient whom I had followed for five years, treating her some- 
times preseasonally, sometimes perennially, and whom I had never succeeded 
in building up to more than 4,000 ragweed units preseasonally, was run up 
without any difficulty whatsoever to 10,000 units prior to the 1937 ragweed 
season. In this season she obtained more relief than in any previous season. 
This might be interpreted as due to the higher top dose were it not that the 
1937 pollen season was one of the mildest we have had. 


With patients who manifest syinptoms from a lower dosage and who. 


alter several trials, continue to do so, it is better to keep the dose just below 
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this point than to attempt to force it higher. <As a rule, the results are good. 
If they are not, supplementary coseasonal treatment may be given. 

According to Cooke and Vander Veer the amount of pollen extract which 
must be given for preseasonal control may be predetermined by the size of the 
original endermal reaction. These observers classify cases according to the 
intensity of the reaction to various dilutions. The class A or extremely 
sensitized patient gives a marked intracutaneous reaction to a concentration 
of 0.0001 mg. total nitrogen per cc. The class C patient gives a marked re- 
action with a concentration of 0.01 mg. per ce. The former, highly sensitized, 
does not need as many injections as the latter nor need the top dose just prior 
to the season to be anywhere near as high as for the very mild case. These 
authors believe that patients with extremely strong skin reactions are ade- 
quately protected with smaller top doses than those giving mildly positive 
skin reactions. 

For the past few years Hansel has used very small doses throughout the 
period of treatment. He may begin treatment with as small an amount as 1 to 
10 million dilution and the maximum dilution reached may be 1 to 10 thousand. 
The general technie of treatment is the same as that described in this chapter 
excent that the doses are on an entirely different order of magnitude. Hansel 
believes that the results of such treatment are probably better than those ob- 
tained by the use of larger doses. 

Treatment during the season.—Preseasonal hyposensitization terminates 
with the onset of the season. Strictly speaking, no injections are to be given 
thereafter. If symptoms develop in spite of preseasonal hyposensitization, 
small dosage coseasonal treatment may be given entirely independently of 
the previous therapy. If perennial treatment is to follow, injections should 
be continued every two weeks through the season. But under no circum- 
stances should they be as large as the top preseasonal dose. If the top dose 
was 20,000 units, perennial dosages during the season should drop to 2,000 or 
4,000 units or 0.1 or 0.2 ee. of 1:50 concentration. The objective of pre- 
seasonal treatment has been to expose the patient to such an amount of the 
allergen that he can tolerate normal exposure. There is no need for con- 
tinuing large doses. Otherwise, we are forcing him to attempt to tolerate 
a combined exposure (atmospheric and parenteral) to which he has not been 
accustomed. The only reason for giving any injections of concentrated ex- 
tract (2,000 to 4,000 units) would be as a preliminary to perennial treatment, 
to prevent the gradual loss of tolerance established just prior to pollination. 
Experience has shown that this loss is gradual, that it is insignificant at the 
end of one month but recognizable after two months. Since the pollen sea- 
son usually does not last more than six or eight weeks, and sinee the loss of 
tolerance is not great over this interval, there is no need for continuing high 
dosages. If perennial treatment is not, to follow preseasonal, no injections 
need be given during the season as long as the patient continues relieved. 
Specific treatment appropriate in the season is deseribed under coseasonal and 
perennial therapy. 

Many of those who use preseasonal treatment do not think it safe to discon- 
tinue treatment during the season but continue with somewhat reduced dosage. 
Especially in the south where the seasons are long they believe that some treat- 
ment should be maintained. Colmes (1945) found that in Boston the patients 
who received adequate preseasonal ragweed therapy did as well with no co- 
seasonal treatment as did a control group who received treatment through the 
season. 


CHAPTER L 
REACTIONS 


Several varieties of reactions may occur during pollen therapy. While 
some are of little importance to the therapist, all are important to the patient. 
Every effort should be directed toward avoiding any type of reaction. 

Subcutaneous reaction.—This is the most frequent. It is a delayed re- 
action, coming on after several hours and lasting from 12 to 24 hours or 
longer; manifested by induration, swelling, local heat, redness and tender- 
ness, somewhat resembling a beginning local cellulitis. The area involved may 
vary from one or two centimeters around the site of injection to the size of 
one’s palm or may rarely involve the entire arm. The reaction is chemical, 
without associated infection and subsides spontaneously in a day or two. 

As a rule the subcutaneous reaction is specific, indicating allergy to the 
injected substance. Its specificity has been recognized by Kahn who recom- 
mended it as a diagnostic procedure in cases of pollinosis where skin tests 
have been negative. Kahn, living in Texas where pollen of one variety or 
another is in the air practically throughout the year, and where pollen allergy 
may be perennial, finds the subcutaneous test of value in the recognition of 
very mildly sensitized pollen allergies. But in treatment, the subcutaneous 
test of Kahn becomes an undesirable reaction. In general, it may be said 
that when a subcutaneous reaction has occurred, no further treatment should 
be given until the reaction has subsided. 

A nonspecific subcutaneous reaction is occasionally encountered when 
glycerin extracts are used. A small percentage appear to react to sub- 
cutaneous glycerin with a response similar to that above deseribed. This is 
usually observed early in treatment, after the first two or three injections of 
a very dilute solution. In such cases a chanee to an extract in Coea’s fluid or 
other menstruum not containing glycerin, results in disappearance of this de- 
layed reaction. This response requires a change of extract, whether the treat- 
ment be preseasonal, coseasonal or perennial, if it causes too great discomfort. 

Toxic reaction.—This occurs in a small proportion and may be specific 
or due to some other entirely unrelated etiology such as the onset of an acute 
head cold, the ingestion of an allergenic food, ete. At the next treatment 
the subject remarks that the last one made him dopey, headachy, feverish; 
made him feel generally wretched, as though he were ecomine down with a 
cold. It is usually diffieult to assien a definite etiology to these symptoms 
which may be coincidental, but they occur just often enough to give the im- 
pression of being a true reaction. As a rule if treatment is persisted in, this 
response disappears rather than becoming more pronouneed. 

Coincidental reactions.—Anything that happens to the patient who has 
received a therapeutic injection may be attributed by him to the injection. 
A patient had crops of boils shortly after hyposensitization was instituted. 
No local reaction occurred. He was reassured with the fact that boils are in- 
fectious and that he had no infection at the site of injection. Any sort of 
nervous or psychogenie symptoms may be attributed by the patient to hypo- 
Sensitization. These are controlled by an explanation of the mechanism of 
treatment and the impossibility of such Symptoms resulting 





therefrom. 
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Infection.—In eighteen years with an unrecorded number of thousands 
of skin tests and therapeutic injections we have never had an infection from 
skin testing and only two local abscesses following treatment. Rarely a sterile 
abscess may occur probably as a result of a mechanism similar to the Arthus 
phenomenon. We have seen two of these. Both appeared after a considerable 
number of subcutaneous injections over a period of several weeks, and both were 
shown. to be sterile by culture. Occasional instances of necrosis following sterile 
injections have been reported and are probably analogous reactions. 

Systemic reaction.—_Systemic and constitutional reactions are the bétes 
noires of the allergist. Every effort must be exerted toward their avoidance. 
The former is a localized or low-grade manifestation of the latter. 

It is well to explain early in treatment that following some injection there 
might be mild symptoms, an attack of hay fever, a short asthmatic episode, 
or hives. It is therefore desirable that the patient remain in the office for 
thirty minutes after each injection so that if such episodes occur treatment 
can be given promptly with equally prompt relief. A reaction which oceurs 
after thirty minutes is relatively milder. However, any of these symptoms 
may occur after intervals up to two hours or longer and for this reason it is 
well for the patient to have some ephedrin capsules (34th grain) with him 
at all times during the course of treatment. He is directed to take one at 
once on the advent of symptoms and to return to the office without delay 
for adrenalin treatment. If he understands beforehand the possibility of 
systemie respiratory or cutaneous manifestations, he will not be surprised 
or alarmed, will‘take his ephedrin, and return for relief. Often the ephedrin 
has relieved him by the time he reaches the office, in which case he is directed 
to repeat it if symptoms return. If he is not adequately relieved upon ar- 
rival, epinephrin 1:1,000, 0.3 to 0.5 cc¢., gives relief. It should be given in the 
arm which did not receive the pollen extract. If symptoms are urgent, a 
tourniquet may be applied above the site of inoculation as described in the 
next section. In my experience reactions occurring after two hours are al- 
ways systemic, involving one or more shock tissues, especially the nose, the 
bronchial tree or the skin, and never become constitutional or generalized as 
in anaphylactic shock. Rarely the shock tissue is the gastrointestinal tract, 
reacting with nausea, vomiting or diarrhea. Any busy allergy clinie will encoun- 
ter from one toa half dozen systemic reactions each season. They may occur 
at any point during the schedule of preseasonal treatment. It 1s some con- 
solation to the patient to know that especially if systemic reaction has oc- 
eurred toward the end of treatment, the chances are that he will obtain es- 
pecially good results during the season. 


g 

When systemic reaction has occurred, the cause should be sought. Pos- 
sibly the therapist has been overenthusiastic, increasing the dose too rapidly 
or giving injeetions too frequently. Experience indicates that extreme heat 
or unusual exercise during the first hours after injection predisposes to sys- 
temie or constitutional reactions and the patient is well advised to be quiet 
for a time after treatment. The possibility of accidental ‘‘subeutaneous”’ in- 
jection directly into a vein or venule must be accepted although I must con- 
fess to never having seen a reaction definitely attributable to such a cireum- 
stance. However, the precautionary measure suggested by Bernton is so 
easy of application that it should not be neglected. This consists in intro- 


ducing the needle rather superficially under the skin and, before pushing 
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the plunger home, tugging gently on it to see whether blood 1S drawn pod: 
into the syringe. If it is, the needle is withdrawn and inserted in another 
location. Jae . 

It is a safe precaution to ask the patient prior to each injection whether 
he had any unusual symptoms following the last one. If he did, the next dose 
should not be inereased; indeed, it is better reduced. 

In the event of systemic or constitutional reaction the next subsequent 
dose should be of diminished size. A reduction to one-half the previous 
pollen unit dose is generally considered safe. From this point, increases are 
made in accordance with the regular schedule. If, however, reactions again 
occur, the same reduced dose may be given several times, following which 
subsequent injections are given with decidedly smaller increments. Where 
a definite tendeney is manifest in the occurrence of repeated systemic re- 
actions, epinephrin 1:1,000, 0.3 ce., may be given with each injection. Ex- 
perience has indicated and Feinberg and Bernstein have shown experimentally 
that this procedure delays absorption but does not impair antigenic activity 
of the extract. The delayed absorption over a longer interval tends to pre- 
vent systemic reaction, delays its appearance, and makes it milder. 


Constitutional reaction. Allergic shock. Anaphylactic shock.—This for- 
tunately rare reaction is, I believe, different from the systemic reaction just 
described. The latter is generalized in the sense that it involves tissues re- 
mote from the site of inoculation, but is still localized to certain of the shock 
systems. Symptoms of this type of reaction almost invariably commence with 
urticaria, sneezing or asthma. 

The constitutional reaction or acute anaphylactic shock appears to in- 
volve all tissues simultaneously, or at least, often manifests itself without 
localizing symptoms at the outset. It may come on immediately after an in- 
jection or after a short interval, rarely longer than thirty minutes. At the 
onset the patient complains of a sudden sense of great uneasiness, anxiety, 
pounding headache and intense throbbing in the ears. The first manifestation 
may be collapse. The picture is of deep generalized shock. The patient may 
become unconscious at once or more gradually. Te does not always lose con- 
sciousness. Death may occur almost at onee. After an interval eradual re- 
covery may ensue. Pulmonary symptoms, if present, are more likely to be 
those of acute pulmonary edema than of bronchial asthma. It is as a rule 
not until the stage of recovery that systemic symptoms, urticaria and asthma, 
appear. 

We have seen that an outstanding pathologie response in allergy is 
markedly increased capillary permeability. The writer visualizes the acute 
reaction in human anaphylactic shock as due to a sudden. generalized, almost 
universal capillary hyperpermeability, involving not only allergie shock or- 
gans but other tissues as well. The rapidity with which such a response ean 
occur may be understood in view of the following facts. The surface area 
of the capillaries in the muscles alone is 3,000 times the surface area of the 
skin. It has been ealeulated that if all restraining forees were withdrawn. 
the entire plasma volume could pass from the capillaries into the body tissues 
within ten seconds. Water comprises 70 per cent of the total weight of the 
body. Fifty per cent is retained within the cells, 5 per cent in the blood 
vessels, and 15 per cent is in the tissue spaces, but extracellular. There is a 
close balance between this extracellular tissue fluid and the intravaseular 
fluid. It beeomes obvious that the transfer of only a small proportion of 
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the total body fluid, not more than 2.5 to 7 per cent, would be sufficient to 
produce severe shock or death. The transfer of 7 per cent of the total fluid 
into the tissue spaces would mean its complete removal from the blood, as- 
suming that there is no change in its concentration in the living cells. 

The constitutional reaction is to be guarded against under all cireum- 
stances. Several deaths have been reported in the literature from this cause, 
although many more are associated with serum administration than with 
pollen injections. Most anaphylactic deaths occurred early in the develop- 
ment of allergic therapy. The methods in use today have been designed to 
safeguard against it. When constitutional reaction does occur, this can al- 
most invariably be traced to an error in technic. 

The prevention and control of constitutional reactions in pollen therapy 
will be discussed in the chapter on anaphylactic shock. 

Rappaport* ealls attention to delayed ‘‘constitutional’’ reactions coming 
on from 1 to 12 hours after inoculation and consisting of headache, nausea, 
occasional vomiting, achiness, chilliness, malaise, and a temperature rise 
of 1 or 2 degrees. Local swelling at the site of injection is always large. No 
urticaria, asthma, or hay fever occurs. Symptoms subside in 24 to 48 hours. 
Adrenalin promptly relieves symptoms. This is not unlike the toxie reaction 
mentioned above. 





*Rappaport, Ben Z., Chicago. 


In the International Correspondence Club of Allergy. 


CHAPTER LI 
COSEASONAL POLLEN THERAPY 


In 1921 Walker summarized the appropriate treatment of pollinosis. Te 
stated that in those cases showing little or no improvement, pollen extract 
injections may be continued, but in smaller amounts, given at the same in- 
tervals of from 5 to 7 days. In some cases the symptoms were made worse by 
the injection of pollen extract during the hay fever season. 

During the 1922 season, three patients whom the present, writer had 
treated preseasonally, did have symptoms during the season sufficiently severe 
to require relief. Following Walker’s suggestion, treatment was continued 
during the season, with two important modifications. I irst, injections were 
given each day instead of at from five- to seven-day intervals, and second, the 
dose was reduced much more than recommended, to practically the initial 
preseasonal dose. The philosophy of the procedure at the time was the 
eventual administration of the full amount, but in divided doses. In all three 
cases improvement was prompt. With relief of symptoms the small injections 
were given at less frequent intervals, ultimately discontinued. In some in- 
stances symptoms returned after discontinuance but were again promptly re- 
heved following daily injections of minute amounts. 

The success achieved led me to attempt similar treatment with two ad- 
ditional patients who came in for the first time with symptoms during the 
season. They had received no preseasonal treatment. Results were equally 
good. Since these observations were reported, many allergists have presented 
confirmation of the value of coseasonal treatment and the procedure has be- 
come recognized in routine pollen therapy. 

Difficulties—My own experience subsequent to 1922 was of particular 
interest. While the 1922 results were surprisingly good, those from then 
through 1930 were never quite as satisfactory. In 1930, 71 per cent of 
pollinosis cases obtained satisfactory results from preseasonal treatment 
while but 60 per cent were relieved with coseasonal treatment only. We had 
been rather perplexed at this failure to repeat the better results of 1922 until 
we realized that we were giving larger doses coseasonally. The 1922 doses 
had been timid ones. Those in succeeding years were bolder. Indeed, we 
were attempting to build up the dosage coseasonally very much as is done 
preseasonally. This procedure is still beine followed by many allergists. It 
was not that which was originally used in 1922. In the pollen season 1931] 
we returned to our original procedure of minute doses, kept small. The re- 
sults were as satisfactory as in 1922, and have continued so since. In 1931, 
85 per cent obtained 75 per cent or more relief from preseasonal treatment, 
while 87 per cent received comparable benefit from coseasonal treatment 
alone. 

Rationale.—The rationale of coseasonal treatment appears to be altogether 
different from that of preseasonal. In the latter, suecess depends upon 
reaching a high top dose just prior to the onset of the pollen season. With 
coseasonal therapy, adequate relief is obtained in 


a large proportion with a 
top dose of not more than 80 pollen units. 


The principle of coseasonal therapy 
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is that of frequent small doses, kept small. We have obtained as good results 
with pollen asthmatics as in pollen hay fever, provided the principles listed 
in the discussion of preseasonal therapy are followed, namely, that foods and 
other inhalants must also be considered. 


Case Reports.—The following case records illustrate results to be anticipated. They 
are from the 1931 season just mentioned. It will be seen from Fig. 104 that this season was 
one of relatively high pollen prevalence, decidedly higher than that for 1930 (Fig. 103) 
in which coseasonal results had been by no means as satisfactory. 


_ Mrs. T., ragweed hay fever, started treatment September 1, 1931, with ragweed 20 
units (1:5,000, 0.1 ce.), and adrenalin-ephedrin mixture 0.3 ce. 


September 2 Very much improved. 

September 3 Doing nicely, having but little sneezing. Rx. ragweed 
20 units. 

September 5 Backsliding a bit. Rx. 40 units with adrenalin-ephedrin. 

September 8 Did splendidly after last treatment but has flared up in 
the last eighteen hours. Rx. ragweed 80 units. 

September 9 A little return of trouble, not much. Rx. ragweed 80 units. 

September 13 Doing nicely. Rx. ragweed 80 units. ; 

September 14 Still doing nicely. Rx. ragweed 80 units. 

September 15 Doing splendidly. Had some hay fever last night and says 
this is the only time she has really had any hay fever 
at all since she started coming. Rx. ragweed 80 units. 

September 17 Doing nicely. Rx. ragweed 80 units. 

September 19 Not doing so well. Rx. ragweed 80 units. 

September 21 Doing satisfactorily. Rx. ragweed 80 units. 

September 23 Doing splendidly. No symptoms. Rx. ragweed 100 units. 

September 28 Doing nicely. Rx. ragweed 80 units. 


From this time on the patient had no symptoms whatsoever, continuing with weekly 
injections which at the end of the season were gradually increased for perennial therapy. 


Mr. B., ragweed hay fever, first dose 20 units, September 4, 1951. 


September 
September 


Possibly a little better. Rx. 60 units. 

No improvement except that he was a little better after the 
first injection. Rx. 60 units. 

September 9 Doing splendidly. Says that the results are excellent so 

far. Rx. ragweed 80 units. 

September 10 Doing fine. Fully 75 per cent relieved so far. Rx. 80 units. 

September 11 Doing splendidly. Delighted with results. Rx. 100 units. 

September 14 Ninety per cent relief. Rx. 80 units. 

September 16 Relief continued. Rx. 100 units. 

September 18 No trouble. Rx. 80 units. 


lo oa) | 


This was followed by injections of 80 to 100 units every second or third day until 
September 29 when the patient went on weekly therapy with gradually increasing doses for 
perennial treatment. Five days after the institution of treatment he was 75 per cent im- 
proved. Four days later he was 90 per cent improved by his statement, and relief continued 
throughout the season. , 


Mr. G., ragweed hay fever, first seen September 8, 1931, at which time he received 
20 units of ragweed extract. 


September 9 Distinctly better. Rx. 40 units. é 

September 10 Distinctly better. Rx. 60 units, Omit milk, coffee, banana 
and asparagus from diet. 

September 11 Seventy-five per cent relieved. Rx. 80 units. 

September 14 Doing nicely. Has had a little flare-up over the week-end. 
Rx. 80 units. ' 

September 16 Not quite so well. About 50 per cent relief. Rx. 120 units. 

September 17 Doing better again. Rx. 120 units. 

September 18 Temperature 100.2°. Has a beginning head cold. Rx. 
rhinopathogen vaccine, 

September 19 ‘Temperature normal. Much better. Rx. ragweed 100 units. 


September 22 Doing fine. Practically free from symptoms, Rx. ragweed 
100 units. 
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September 24 Patient had considerable headache yesterday and one 
antrum was opened. No pus, but the headache was at 
onee relieved. Rx. ragweed 120 units. 
September 26 Much better. Rx. ragweed 120 units. 
September 28 Doing nicely. Rx. ragweed 120 units. 
September 30 No symptoms. Rx. ragweed 100 units. 


The patient had no return of symptoms and from this last date started on weekly 
therapy with increasing dosage for perennial treatment, 


Mr, Y., first seen August 25 and given ragweed 20 units. 


August 26 No change. Rx. ragweed 40 units. 

August 27 Doing fairly well although he had some hay fever. Rx. 
ragweed 80 units. 

August 28 Patient had a reaction with urticaria about one hour 


after receiving his last dose of 80 units. Rx rage 
weed 140 units. 

August 31 Having considerable hay fever. Rx. ragweed 100 units. 

September 1 Doing reasonably well. Rx. ragweed 140 units. 

September 2. Doing nicely until about 4 p.M. today when he became sud- 
denly stopped up and has had rather bad hay fever. 
Rx. ragweed 180 units. 

September 4 — Still having some sneezing. Rx. ragweed 200 units. 


The patient did not return for one month. 


October 5 Patient comes in to report he got through the ragweed sea- 
son beautifully and has had no trouble since the last 
note of September 4. Note that this intervening 
period includes the peak of ragweed prevalence for 
the season. 

This case exemplifies the need for small dosage in coseasonal therapy. The addition 
of a relatively very small dose of pollen extract to the amount already being absorbed 
through the respiratory tract was sufficient to produce a mild, generalized reaction man- 
ifested by urticaria. 


Anderson (1932) using the principle of small doses frequently repeated, 
as outlined by Vaughan, reported good results from coseasonal treatment. In 
a series of 135 cases the average relief for all cases was 80.5 per cent. 

Mechanism.—I have no adequate explanation for the good results from 
small dosage coseasonal therapy. Preseasonally, the top dose must be high; 
coseasonally it must not be high. Relief is obtained with 1/250th or even 
1/500th of the requisite preseasonal dose. The process is not one of antibody 
exhaustion, since patients relieved with minute doses still give positive skin 
and ophthalmie reactions, and_ still react positively by passive transfer. 
There is still abundant reagin in the blood. This, of course, is also true, al- 
though often in lesser degree with preseasonal therapy. Bearing in mind 
that pollinosis is a constitutional disease, not a local one, and that during the 
pollen season the nasal or respiratory mucosa is bearing the brunt of the al- 
lergie reaction, one might theorize that the administration of small amounts 
of pollen elsewhere, as through the skin, would distribute the reaction to some 
extent through the other tissues, thereby relieving some of the intensity of 
the local mucous membrane reaction. However, this is not an altogether 
acceptable explanation in terms of present-day coneepts of the mechanism 
of allergy. The fact, though unexplained, remains. We have been able to 
apply it with suecess in some other forms of allergy. 

Endermal treatment.—I*ollowing the introduction of coseasonal treatment 
in 1923, Phillips (1926 and 1983) reported favorable coseasonal results with 
intracutaneous rather than subeutaneous injections. Aceording to his method 
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of classification 91 per cent obtained satisfactory relief. He designated only 
two groups, satisfactory and unsatisfactory. By satisfactory he implies the 
attainment of adequate relief, sufficient for the patient to continue his usual 
activities, notwithstanding an occasional symptom. It is difficult to compare 
these statistics, since 50 per cent relief in one individual might be considered 
satisfactory while 75 per cent in another might be classed as unsatisfactory. 
However, aside from this difficulty it is an entirely reasonable method of 
classification and Phillips’ reports may be accepted as indicating very good 
results from coseasonal treatment. 

The question arises as.to which is preferable, subcutaneous or intra- 
cutaneous injections. I personally prefer the subcutaneous method for 
reasons which will be presented shortly, and use the dermal method only in 
cases of tree sensitization where the pollen period is very short, ten days 
or two weeks, and when we ean obtain adequate relief by the simple procedure 
of doing a scratch test with concentrated 1:50 pollen extract each day. The 
patient is able to do this himself at home. When the tree pollen period is 
longer we use subcutaneous small dosage therapy. 

The eriticism has been raised of intracutaneous treatment, that there is 
more danger of constitutional reaction and danger of scarring from the in- 
jections. The skin is an immunologic tissue, developed in part for the pur- 
pose of protection, and there is close coordination between the skin itself and 
the mechanism of immunologic or allergie response. Whether this integration 
is through the nervous system or through the blood or lymphatics remains 
unknown. Although the frequeney of constitutional reaction from intra- 
cutaneous therapy is not great, it is greater than from subcutaneous therapy. 
Phillips reports one systemie reaction for every 125 injections. 

There is less discomfort from subcutaneous therapy. Phillips finds that 
best results are obtained when a pronounced local reaction occurs. I usu- 
ally see equally good results from subcutaneous therapy with practically no 
loeal reaction. 

He finds that permanent blemishes are rarely seen although bronzed dis- 
colorations fading after a week or so are frequent. The few permanent sears 
in his experience were due to tissue destruction by scratching, or followed 
the administration of glycerin extract intracutaneously. Undiluted glycerin 
extract should not be used intracutaneously. He also found that adrenalin 
given with the intracutaneous extract tended toward permanent blemishes. 
Adrenalin and ephedrin under these circumstances favor skin necrosis. 

Perhaps the greatest drawback to intracutaneous therapy is the narrow 
margin of safety. According to Phillips the difference between an ineffective 
dose and one that oversteps the patient’s tolerance is not great. Therefore, 
treatment must be given with some caution. I have to date seen two mild 
systemic reactions following small subcutaneous coseasonal doses. This oe- 
curred over two hours after the injection, as a generalized urticaria. 

In intracutaneous coseasonal treatment Phillips starts with a dose of 0.02 
ee. in 1:5,000 solution. Glycerin extract is not used. The dose is increased 
daily as tolerance permits until the local reaction is at its height some three 
or four hours after the injection, and is about the size of the patient ’s palm. 
Some swelling should remain for twenty-four hours. Sometimes the dose 
may be doubled each time, at other times the increase is made by only one- 
Pyneth or one-half. Some patients stand no increase at all. The sueceeding 
dose is not given until the local reaction has subsided, 
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If more than 0.17 ce. is to be injected, it should be divided into two 
wheals. The tougher, less vascular skin of the outer surface of the arm or 
the extensor region of the forearm is preferred. Previously used sites are 
avoided. Phillips states that relief is proportionate not so much to the quan- 
tity of pollen extract injected as to the extent and vigor of the local reaction. 
In his experience the average patient required fourteen doses per season. 
Sometimes only a very few doses were necessary. Those patients with severe 
local reaction required, as a rule, fewer and smaller dosages. Those with lit- 
tle local reaction were usually not relieved until the dose had been eradu- 
ally increased, sometimes to as much as one-fourth or one-third of that usu- 
ally reached in preseasonal treatment. 

While Phillips prefers to increase the dose gradually to near the limit 
of tolerance even though the patient has been relieved early in the course of 
treatment, we have found it much more satisfactory to maintain the dose 
steady without increase as soon as the patient is adequately relieved. Sub- 
sequent increases are predicated only on a return of symptoms no longer re- 
lieved by the established dose for that patient. 

Unger reports that he has not been able to duplicate Phillips’ 91 per cent 
in intracutaneous treatment. Ile has tried both the subcutaneous and intra- 
cutaneous methods and does not see any particular difference in the results 
with the two. Lamson doubts any advantage of the intracutaneous method 
over the subeutaneous. On the other hand, he believes that the former may be 
a little safer. 

Maurer, on the other hand, points out that there is a very close integra- 
tion of the blood supply of the skin. He reports the work of Cannon who in- 
jected living staphylocoecei intracutaneously and recovered them in a remark- 
ably short time from the animals’ heart blood. He also mentions the work of 
Opie who demonstrated foreign protein (egg@ white and horse serum) in the 
blood stream promptly after intracutaneous injection. The appearance of 
both of these types of substances in the blood was materially delayed after the 
animals had been immunized by repeated preliminary injections. 

If the basis of successful coseasonal therapy lies in minute dosage and 
minimal response, Rackemann’s early observation should lend weight to the 
contention that the subcutaneous method is preferable. He observed a con- 
stitutional reaction from an endermal dose one-tenth the size of a previous 
subeutaneous dose which had produced only a mild loeal reaction. 

There are, then, two general methods of coseasonal therapy, subcutaneous 
and endermal. Both have their advocates and in the hands of competent 
workers, satisfactory results have been reported with both. 

Coseasonal program.—No treatment having been given prior to the on- 
set of symptoms, the patient should first be tested either cutaneously or 
endermally, to determine roughly the degree of sensitization. If the re- 
action is average positive, treatment may be started with 1:5,000 dilution. 
If unusually strong, testing with serial dilutions should be made as deseribed 
under preseasonal therapy. The proper dilution is determined in the same 
manner. 

Assuming average sensitization the patient is started on daily injeetions 
of O.1 ce. of 1:5,000 dilution. If after the first injection the patient is adequately 
relieved, this is assumed to be the proper dose and is not inereased. Injections 
are given every day, 0.1 ce. per day. If, after 24 hours the patient is not ade- 
quately relieved, the dose is inereased by 0.1 ee. each day, until adequate reliet 
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is achieved. Thus, the daily dosage schedule may be. 0.1, 0.2, 0.3, 0:4 ec.. ete 
It rarely is necessary to exceed 1.0 ce. for adequate relief, As soon as a ose is 
reached at which 75 per cent or more relief is maintained for from 24 to 48 
hours, this is assumed to be the proper dose. Thereafter, there is no further 
increase as lone as the patient continues to respond satisfactorily. Injections 
are given daily for two or three more times. If relief continues, the interval 
between injections is inereased to two days, three days or longer. As soon as 
practicable the patient is placed on a program of injections twice w eekly and 
the intervals are still further increased, if possible, to once weekly. The 
program is continued in this way through to termination of the season. Rarely 
is it practicable to lengthen the interval to more than one week. 

If, with a given dose, let us say, 0.6 ec., the patient again develops 
symptoms, the dose is again increased by 0.1 ce. each day until adequate re- 
lief is a¢éhieved. As soon as it is achieved, treatment is continued as just de- 
seribed. Occasionally, a patient is adequately relieved for a time with low 
dosage, following which symptoms recur, and the amount must be stepped 
up to a new level for relief. 

Use of Adrenalin —Epinephrin 1:1,000 or, better, a mixture of equal parts 
of epinephrin 1:1,000 and 3 per cent aqueous ephedrin may be given with 
each injection in dosage of 0.3 ce. This is not essential nor does it improve 
results. It has the advantage that, if the patient is having symptoms at the 
time of injection, a single injection of the pollen extract with the adrenalin- 
ephedrin mixture gives prompt relief. If the patient is not having symptoms 
at the time of treatment, there is no need for the adrenalin-ephedrin mixture. 


Combined preseasonal and coseasonal therapy.—The possibility of co- 
seasonal treatment aids in preseasonal therapy. If an adequate preseasonal 
top dose has been reached, one may confidently expect that 90 per cent of 
patients will experience 75 per cent or more of relief from symptoms. This 
leaves 10 per cent or more who are not adequately relieved. Prior to 1922 
nothing more could be offered to this small group. Now they may be treated 
as coseasonal cases, with the expectation of as much relief as, or more than, that 
of previously untreated coseasonal cases. The majority treated preseasonally 
will not require treatment during the season. To those who are not relieved, 
coseasonal treatment may be administered. It is given entirely irrespective 
of the degree of partial effectiveness of the preseasonal therapy. Statistically, 
then, one may anticipate 80 or more per cent relief in the 10 or 15 per cent 
residue of cases from preseasonal treatment. 

The rationale of coseasonal therapy for patients who have had _ pre- 
seasonal therapy is based upon the conception that the preseasonal case in- 
adequately or incompletely treated is analogous to a coseasonal case who 
is only mildly allergic. A mild coseasonal case is analogous to a highly allergie 
preseasonal ease who has been inadequately or incompletely hyposensitized. 
By virtue of his preseasonal treatment he has been changed from highly 
sensitized to mildly sensitized. 

In the preceding chapter, mention was made of those who report too 
late for adequate preseasonal therapy but to whom a portion of the pre- 
scribed preseasonal schedule might be given, even though the desired top dose 
They may be looked upon as rendered less highly al- 


cannot be reached. 
at the onset of the season. Turther treatment 


lergic, although still allergic, 
during the season will be based upon the prineiples of coseasonal therapy. 


672 POLLENS, POLLINOSIS. OTHER INHALANT ALLERGY 


Directions for Coseasonal Pollen Treatment 


If it is too late to start preseasonal treatment (less than six weeks before apni chee 
is due), don’t start treatment until symptoms (asthma or hay fever) begin. Don t pay 
any attention to a few sneezes, but if symptoms begin and last more than six or eight 
hours, then is the time to start treatment. 

The two medicines used for injection are a very weak dilution of the pollen extract 
(1:5,000 concentration), and the regular adrenalin solution (1:1,000); 0.3 cc. of 1:1,000 
adrenalin (five minims) is used with each injection of the pollen extract. The adrenalin 
solution is drawn up into the syringe first, and then the extract is drawn up. This promotes 
more accurate measuring of the pollen extract. While the dose of the extract may vary, the 
dose of adrenalin is always the same (0.3 ec.). 

On the first day of symptoms as described above, give 0.1 ce. of the 1:5,000 pollen 
extract with 0.3 ce. of adrenalin. Just this single dose may give relief for several days. 
If so, don’t give another injection until symptoms return. Then give the same dose (0.1 ce.) 
of the extract. 

If there is no relief after 0.1 ee. of the extract or if relief is not complete, give 0.1 ce. 
each day for two or three days. This may give relief, in which case leave it off until symptoms 
return. But if after two injections of 0.1 ce. each day the patient is not relieved, then start 
increasing the dose by 0.1 ce. each day. The dosage therefore may run somewhat as follows 
0.1 ee., 0.1 ee., 0.2 ee., 0.3 ee., 0.4 ee., 0.5 ee. It is rarely necessary to go higher than 1.0 ee. to 
obtain entirely satisfactory relief. 





If, somewhere in this schedule (let us say at 0.5 cc., for example), relief is obtained, 
remember this dose since it is the proper dose for this particular patient. After this relief 
is obtained, leave off treatment until symptoms return and then give again that dose which 
did give good results (such as 0.3 cc.) and repeat daily as long as symptoms persist. 

Some persons, unusually sensitive to adrenalin, get some palpitation from 0.3 ce. In this 
case it will be satisfactory to use 0.2 cc. Remember that the adrenalin (or adrenalin-ephedrin 
mixture) may be given with each of the injections discussed above. 

For further relief if necessary, the following prescription for eye drops, which may be 
taken any time they are needed (as often as every half hour if necessary), does very nicely. 
Adrenalin 1:1,000 4 ee. 

Borie acid, sat. sol. L2ece. 
The best nasal spray is a cocaine and ephedrin spray as follows: Ephedrin, 3 per cent 


aqueous solution, cocaine hydrochloride 2 per cent aqueous, equal parts to make 60 ec. The 
cocaine may be omitted if desired. 

Three-eighths grain ephedrin capsules or ‘‘ephedrin with amytal’’ capsules may be 
taken every three or four hours if necessary. The ephedrin nasal jellies in soft metal 
tubes are very handy. As a rule, however, none of these medications are necessary, ade- 
quate relief being obtained with the desensitization injections only. 


Rinkel’s method.—Dilutions of testing extracts are made using normal 
saline containing 0.4 per cent phenol. Dilutions are made every two weeks to 
avoid deterioration. The dilutions used are shown in Table XLILYV. 


TABLE XLIV. DILUTION 











DILUTION DESIGNATION DILUTION OF ANTIGEN 
Concentrate 10 1:20 
es 9 1:100 
1:25 8 1:500 
1:125 7 1:2,500 
1:625 6 1:12,500 
dias leo 5 1:62,500 
1315,625 4 1:312,500 
1:78,125 3 1:1,562,500 
1:390,625 2 1:7,812,500 
1:1,953,125 1 1:39,062,500 
1:9,765,625 0 1:200,000,000 
1:48,828,125 00 1:1,000,000,000 
1:244,140,625 000 1:5,000,000,000 
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Testing is done using the suspected pollens and any others which are in the 
air at that time. Begin with the No. 1 solution and put in 0.01 ec. intracuta- 
neously. The reactions are read in ten minutes, and then No. 2 solution is used 
and read in ten minutes. This process is continued, increasing the concentration 
each time until a reaction showing a wheal of 7 mm, and erythema of approxi- 
mately 25 mm. is reached. This is termed the end point of erythema, and tests 
are not made with more concentrated extracts of that antigen. It is necessary 
that the wheal from the injection should measure 4 mm. in diameter immediately 
after the injection. When the wheal is erythematous instead of pale this is not 
the end point. 


The first dose of treatment is fifteen times the erythema dose. For example, 
if the end point of erythema is with Solution No. 4, treatment may be given with 
0.15 ec. of No. 4. It would be safer, however, to use 0.75 ec. of No. 3 since a 
larger volume of a weaker solution is absorbed more slowly and diminishes the 
risk of systemic reaction. 

If the first dose did not give relief the next dose is given after twenty-four 
hours. If it did relieve, the second dose is withheld until the symptoms recur. 
Then use a multiple of 25 times for the primary pollen and fifteen times the 
erythema dose of any secondary pollens. 


The third dose is given twenty-four hours later if no relief was had and 
withheld, if relief occurs, until symptoms reappear. The dose is thirty-five times 
the erythema dose. Subsequent doses may be 50, 75, 100, and 150 multiples of 
the erythema dose. In every instance it is to be remembered that a dose is not 
to be repeated until the relief from the preceding dose is exhausted. No dose is 
to be increased beyond the amount required to secure relief for four to six days. 
Usually the fourth dose is given not sooner than three days after the third, and 
the fifth dose is similarly spaced after the fourth if relief is not secured. Over- 
dosage is to be avoided. Rinkel has not found doses larger than multiples 75 to 
100 times the erythema dose necessary for relief. As long as relief is satisfactory 
for a given period of time the dose is not increased. As a rule, the more sensi- 
tive, the patient, the smaller must be the dose and the shorter may be the period 
of relief. The less sensitive the patient the larger may be the dose and the longer 
the relief. 

This method is distinguished by the method of determining the initial dose, 
and adherence to small doses. It requires time, accuracy of technic, and careful 
observance of details. Those who have had experience with the method agree 
that results are excellent. 


CHAPTER LIT 
PERENNIAL POLLEN THERAPY 


In 1920 Walker wrote, ‘‘If pollen cases were treated as long and as con- 
sistently as the animal hair protein cases, many patients would possibly be 
free from symptoms entirely, for years, if not throughout life.’? Stewart 
wrote (1926) that she was treating cases of pollen sensitization throughout 
the year; with injections twice monthly. However, the first two compre- 
hensive reports on perennial treatment were those by Aaron Brown and by Van- 
der Veer, Cooke and Spain (1927). The latter wrote that, after having observed 
satisfactory results from continuous horse dander desensitization, they applied 
the method in seasonal pollinosis, with equally good results. Brown described 
a program for perennial treatment which has been the basis for subsequent 
work in this line. His observations of good results were confirmed by Figley 
(1930), by Vaughan (1931), and by Thommen (1931). Perennial treatment 
has since become an accepted procedure. 

Kahn (1927) independently described good results from perennial treat- 
ment of patients who are exposed to pollen in Texas practically throughout 
the year. He believes that best results are obtained when treatment is given 
in sufficiently high dose and at frequent enough intervals to eliminate entirely 
local reactions following injections. Injections once weekly achieved his 
purpose. He therefore recommended weekly injections throughout the year. 
At that time he also suggested that his perennial procedure might be used as 
maintenance therapy in cases with short pollen season, the maintenance dose 
being reduced in the symptom-free interval to from one-fourth to one-tenth 
the maximum dose. 


Difficulties and reactions.— Although perennial treatment early in its de- 
velopment, following the method of Brown, was accompanied by an increased 
frequency of systemic or constitutional reactions, this difficulty has been 
obviated in great measure. Brown’s recommended interval between injec- 
tions was one month. This is a long time and in some eases undoubtedly al- 
lows for some loss in hyposensitization. He used extracts which did not con- 
tain glycerin and which therefore deteriorated rather rapidly. As a conse- 
quence when change was made to a newer, fresh extract, actually stronger 
than the old extract, reactions were likely to oceur. 

In 1932 he reported about one constitutional reaction in every 200 in- 
jections. Figley (1930) reported one general reaction in 200 injections: in 
1933, a still smaller proportion following the addition of epinephrin to each 
injection. Unger (1932) observed 34 general reactions in 18 patients follow- 
ing preseasonal treatment, as compared with three reactions in the same 
number from perennial treatment. Peshkin observed (1936) one general re- 
action to every 333 preseasonal injections based upon a total of 9,327 injee- 
tions, as compared with one in every 105 perennial injections based upon a 
total of 3,668 injections. This was in adults. In children the proportion was 
more nearly the same; preseasonally one in 777 injections based on a total 
of 6,222 injections; perennially one in 827 injections, based on a total of 3,309, 
Combining adults and children he observed one general reaction in every 431 
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preseasonal injections as compared with one in 178 perennial. He coneluded 
that with the perennial method general reactions occurred about two and a 
half times more frequently than with preseasonal. 

There is one difficulty in making comparisons of these observations: the 
definition of a systemic or general reaction. Peshkin defines a constitutional 
reaction occurring during the course of pollen treatment as ‘‘any unfavor- 
able symptom or symptoms following -an injeetion of pollen antigen. The 
symptoms may be mild or so negligible as to escape notice or they may be 
alarmingly severe. A general reaction may prove fatal. A general reaction 
may occur within a few minutes to even two days after an injection and may 
be manifested by only slight sneezing or a transient headache or violent 
asthma or dermatosis.’’ It seems probable that many investigators would 
not consider the term as inclusive. 

There are several features in the rationale of perennial therapy. 


1. Possible superiority.—l'o be recommended as superior or preferable to 
preseasonal or coseasonal therapy, the procedure must give better results, 
a higher percentage of relief. Vander Veer, Cooke, and Spain reported sat- 
istactory results in 85 per cent of their preseasonal cases, 95 per cent in the 
perennial series. Vaughan reported 71 per cent satisfactory in the presea- 
sonal series, 100 per cent in the perennial series. Unger reported 76 per cent 
satisfactory preseasonally, 95 per cent perennially. Colmes reported 88 per 
cent satisfactory preseasonally, 91 per cent perennially. 

On the other hand, Thommen observed no particular advantage as far as 
results are concerned. In two patients the results were distinctly less favor- 
able. They had previously received preseasonal treatment for 7 and 6 years 
respectively, with most satisfactory results. These patients experienced con- 
stitutional reactions for the first time, during preseasonal treatment. 

Peshkin has made a comprehensive study of 100 patients treated peren- 
nially who had been satisfactorily relieved in previous years with preseasonal 
treatment only. He observed failure of relief in 11.6 per cent of those treated 
perennially as contrasted with 5.1 per cent of those treated preseasonally. Some 
patients who had done well under preseasonal treatment did not do as well when 
later subjected to perennial. The reverse was also true in certain cases although 
less frequently so. 

More recently, Spain and Fuchs (1937) reviewed comparative results 
from preseasonal and perennial treatment in 950 adult patients, finding that 
73.4 per cent of preseasonal cases experienced effective relief as contrasted 
with 94.2 per cent under perennial treatment. Constitutional reactions oe- 
curred more frequently in the preseasonal group. 

We must conclude that while the majority believe that results are some- 
what better following perennial treatment, other investigators have not found 
this the case. Loveless believes that results are much better with preseasonal 
treatment one season and a few ‘‘booster’’ injections just prior to the following 
season. 

2. Permanent cure.—The suggestion was made when this method was 
first presented, that it offered greatest promise of permanent cure. The pos- 
sibility existed that continuous or frequently repeated exposure to the allergen 
might ultimately produce a permanent tolerance so that after several years 
of perennial treatment, desensitization could be discontinued indefinitely. 

[ cannot say that I have seen an undoubted permanent cure even after 
four years of perennial desensitization. Often after such a course the patient 
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will go three or four years or longer before requiring further treatment. 
Sometimes coseasonal treatment must be given even the first year after cdis- 
continuance. Ilowever, Brown’s first perennial case to whom he gave treat- 
ment steadily from 1920 to 1925 had no treatment and no return of symptoms 
in the ensuing ten years. Therefore, the possibility still exists. It may be that 
treatment should be continued longer than has usually been done. 

It should be borne in mind that some persons recover spontaneously. 
I have seen several with histories of having had hay fever in one or another 
season who still gave positive reactions to the appropriate pollen but who had 
been symptom free for two or more years without treatment. Walker (1952) 
found that 20 per cent of his cases treated only preseasonally were eventually 
relieved so that they required no further treatment of any sort. Rackemann 
(1929) reported similar results in 6.38 per cent of preseasonal ragweed eases ; 
7 per cent of timothy pollinosis treated preseasonally. Thommen (1931) re- 
ported 6.8 per cent permanently relieved following several courses of pre- 
seasonal therapy. 

We must conclude that the possibility of eventual permanent cure following 
perennial treatment has not been proved. It would seem to be the current con- 
sensus that there are no more permanent cures following perennial than those 
following preseasonal therapy. 

3. Convenience.—With the perennial method treatment may be started 
at any time of the year and there is no such urgeney with regard to reaching 
an adequate top preseasonal dose as when preseasonal treatment is started 
rather late. Intervals between injections may be lengthened. It is often 
more convenient for the patient to come to the office less often and over a longer 
period of time. It is distinctly more convenient for the physician, who may dis- 
tribute his work through the year, avoiding the heavy load just prior to the 
season. The occasional extremely reactive patient who must start with a 
higher dilution than 1:5,000 or 20 Noon-Coca Units has more time in which 
to reach the desired top dose. 

Procedure.—Unfortunately, many allergists have therapeutic modifica- 
tions of their own, so that it is often difficult to compare the results of dif- 
ferent observers. Clarke and Friedman reported distinctly inferior results 
with coseasonal therapy. On discussion it developed that their coseasonal 
procedure did not involve radical dosage reduction from that reached just 
prior to the season. Their results, therefore, obviously could not be compared 
with the results from coseasonal treatment as deseribed in the preceding 
chapter. In the same way, in perennial therapy, different observers use 
rariously prepared extracts, treat at varying intervals, and recommend 
several different maintenance doses. 

Irritative reaction—The writer has not had occasion to compile a com- 
parison of his results with the three standard methods since his first paper on 
perennial therapy (1931). ILowever, it is my impression that with the method 
which I employ there is less tendency toward constitutional reaction, the per- 
centage of patients obtaining relief is slightly greater, and the patient is 
likely to do better generally throughout the entire year, especially as regards 
attacks of acute nonallergie coryza. We do see a few, probably not more than 
one or at most two per cent, of what Peshkin terms ‘‘irritative general re- 
action” in which the patient develops some new or different allergie man- 
ifestation outside the pollen season, which seems to be kept active by the 


repeated injections. In our experience the irritative general reaction mani- 
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fests itself in the following order of frequency: gastrointestinal symptoms, 
headache, skin manifestations especially eczema, asthma, pyrexia. Discon- 
tinuance of perennial treatment is followed by disappearance of the reaction. 
In such instances no further attempt is made at perennial therapy, the patient 
being directed to report for preseasonal or coseasonal treatment. It should 
be noted that the irritative general reaction may oceur, and probably oceurs 
as frequently, in the course of preseasonal therapy. In such eases it is es- 
pecially important to search for other allergenic factors such as foods or non- 
pollen inhalants. Often control of the latter will prevent the irritative general 
reaction. Metabolic disturbance such as a subthyroid state is sometimes dis- 
covered. 


Routine.—The author’s customary routine is as follows. Treatment is 
initiated at any time prior to the pollen season. The allergenic pollen having 
been determined, injections are given at weekly intervals according to the 
procedure described in preseasonal therapy. After reaching the higher con- 
centration (1:50), instead of progressing on to the top preseasonal dose, a 
maintenance dose, approximately one-fifth of the former is held steady until 
shortly before onset of the season. As soon as the maintenance dose is reached 
(usually 0.2 ee. of 1:50 or 4,000 Noon-Coea Units) the frequency is reduced 
to biweekly or semimonthly. [Four or five weeks prior to the season the pa- 
tient again reports once weekly, during which time the dose is successively 
increased by 4,000 units, to reach a top dose of 20,000 at the season. As a 
rule, only one dose of 20,000 units is given. Immediately after the onset of 
pollination, the dose is again dropped to maintenance, 4,000 units twice 
monthly. This is continued throughout the season and on through the year, 
until the time arrives for again stepping up to top dose, four to five weeks 
prior to the next succeeding season. 

Under no circumstance is the top dose to be continued into the season. I 
find this error frequently committed. It often results in constitutional reactions. 
The top or protective dose is designed to enable the patient to tolerate the 
largest exposure which he is expected to receive normally through the respiratory 
tract during the season. If the top dose is continued, the patient must tolerate 
on days of treatment not only the amount of allergen which he is inhaling but 
also the largest amount that his tissues have learned artificially to tolerate. 
Obviously the summation effect may be expected to exceed tolerance and 
precipitate symptoms. 

When treatment is discontinued there is a gradual return to the sensitized 
state. Complete return may occur in three or four months. Even after one 
month, enough tolerance may be lost to produce symptoms following reinjec- 
tion of the same top dose. A two-week interval is safe for the maintenance of 
any dose. Presumably, there has been some loss in tolerance, but not enough to 
cause symptoms after the subsequent injection. . 

If, therefore, perennial treatment is continued, injections must be given 
through the pollen season. They should be given at two-week intervals at a 
decided drop from the ‘‘top dose,’’ to the “‘maintenance dose.’’? Employing 
this program we have observed no untoward reactions. . . . 

Preparation of the extract is most important. Constitutional reactions fol- 
lowing perennial therapy have been reported for the most part by allergists 
who have given treatments at monthly intervals with extracts not containing 
glycerin. Glycerin appears to be the most effective preservative so far em 
ployed. Apparently, its only disadvantage is that it is irritative and causes 
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some pain when given subcutaneously. Patients manifest hyperesthesia to it in 
varying degrees. Rarely it is so painful that one must change to another extract. 
Oceasionally, a patient will react to glycerin extract with subeutaneous inflam- 
matory response, swelling, local heat, redness, and tenderness which does not oc- 
cur in the same patient following injections of an extract not containing glycerin. 
In such eases glycerin extracts cannot be used satisfactorily. Those who have 
used dextrose extracts (Unger) report its keeping qualities equal to glycerin. 

Piness has found that glycerin extracts retain potency almost undiminished, 
even at room temperature, sometimes as long as ten years. The advantage of 
an extract which does not lose potency is obvious. With one which does lose it 
‘rapidly, a change from an old extract to a newer fresher one of presumably the 
same dose involves actually giving a decidedly larger dose and may cause re- 
action. 

Glycerin extracts.—Glycerinated extracts have been popular with many 
allergists since they were introduced in 1922 by Clock. His original extract 
contained two-thirds glycerin, one-third saturated aqueous sodium chloride. 

Most glycerin extracts recommended since have been but variations of the 
original Clock solution. Since in many eases the variation has been slight, and 
the Clock solution has been the original basis, it seems supererogatory to 
designate each new solution, as has been done, by the name of the man proposing 
it. The general principle of the variations has been that the high glycerin 
and salt content is irritating and causes pain of varying degree. It has been 
found that the proportion of glycerin may be reduced to as low as 45 per cent 
without impairing extracting ability or preservative activity. It has been found 
that the strength of sodium chloride may be materially reduced, even to 
physiologic saline, so that the aqueous moiety may consist of plain physiologic 
saline or the alkaline extracting fluid described by Coca. With these changes, 
pain caused by injection has been so far reduced as to be negligible in most 
cases. 

Black* suggests the addition of 1 per cent Butyn or novoecaine to glycerin 
extracts to counteract the pain. The proper dose of the glycerin extract is drawn 
up in the syringe, after which 0.2 ce. of butyn solution is also drawn up. Al- 
though butyn is a recognized eause of contact dermatitis on the skin and mucovs 
membranes, Black has seen no evidence of reaction to subcutaneous injections, 

Aaron Brown has recently adopted glycerin extracts in perennial treat- 
ment. He lists the advantages as follows: They are self sterilizing ; stable. 
maintaining full activity for years; may be made up in large quantities at 
a time; may be used without deterioration during the course of perennial 
therapy; may be diluted for intracutaneous testing; and are safer for treat- 
ment, being absorbed less rapidly. Constitutional reactions oceur in about 
the same frequency but are less severe. Brown, who prior to 1932 had not 
used glycerin extracts, reported that his results in 1932 were superior to those 
of previous years. 

Dextrose extracts.—Unger and Moore have attempted to improve the 
ae power and to prolong potency by the use of 5 per cent dextrose. 

ey find that dextrose extract remains potent for at least 830 months. Clinieal 
results with these two types of extracts were about equal. Constitutional reae- 
tions occurred in about the same proportion; 1,08 per cent with elveerosaline 


*Black, J. Harvey, Dallas, Texas. In the International Correspondenee Club of Allere, 
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and 1.2 per cent with dextrose. They claim two advantages for the dextrose 
extract; that it may be used for intracutaneous testing, and that it is easier 
to handle, being more easily drawn through the needle. 

Rappaport,* however, states that ragweed pollen solutions in 5 per cent 
glucose and 0.5 per cent phenol menstruum deteriorated 35 to 50 per cent in 
about three months. 


Other extracts—When, for some reason, extract not preserved with 
glycerin or glucose must be used in perennial therapy and the possibility of 
rather rapid deterioration exists, change may be made from an old extract to a 
new fresh one by the method outlined by Brown. During the changeover which 
is accomplished in three or four injections, one gives a mixture of the old and 
new. The first injection may contain three-fourths old, one-fourth new; the 
second equal parts; the third one-fourth old, three-fourths new: while the fourth 
injection will be entirely the new extract. During the changeover, injections 
should be given at no longer than weekly intervals. 


Pick-up program.—Oceasionally a patient cannot return at one of the ap- 
pointed two-week intervals. If the interval is much longer, the next dose 
should be reduced. The writer has found the following schedule of reduction 
safe provided the patient has not previously shown a tendency toward systemic 
or constitutional reaction. 


TABLE XLV.—Sare Pick-Up Dose WHEN THE TIME Since LAST Previous INJECTION HAS 
EXCEEDED Two WEEKS 








Assuming a Previous Maintenance Dosage of 4,000 Units or 0.2 cc. of 1:50 Extract 








INTERVAL UNITS DOSAGE 

2 weeks 4,000 U2] ce. of Ive s0 
3 weeks 4,000 O2n eesOk sa 
4 weeks 2 000 On CCavOtedir OU 
6 weeks 1,000 0:05" ee. jot 1: 50 
8 weeks 400 0.2 ec. of 1:500 
10 weeks 100 0.05 ee. of 1:500 








The pick-up is completed with weekly injections with the usual series of in- 
creases, until the maintenance dose is again reached. Treatment is then given 
biweekly as usual. If the interval has exceeded ten weeks, it is safest to start 
again with 20 units. 


Method of Transfer to a Fresh Extract When Not Using 
Glycerin Preparations 


It is in perennial treatment that accurate standardization by total nitrogen 
or protein nitrogen content finds greatest clinical usefulness. Those who preter 
to give perennial injections only once monthly find that a certain proportion 
of patients experience mild constitutional reactions from time to time, especially 
if they try to stay at maximum dosage. An extract, once made up, steadily but 
gradually deteriorates. A simple saline extract, preserved under ideal pre- 
cautions, loses about 50 per cent of its activity in 12 months. i after a number 
of months the patient is suddenly changed from this partially deteriorated 
extract to a new one (made up to the same strength and theoretically the same, 
but actually twice as strong, due to its freshness), a severe constitutional re- 


*Rappaport, Ben Z., Chicago, Tl. In the International Correspondence Club of Allergy 
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action might ensue. However, Cooke and his coworkers have found that even 
though the protein content has diminished by 50 per cent, that which remains 
is allergenically as potent as it was originally. 

To maintain the same dosage with this type of extract, one would have to 
eradually increase the size of the dose until at the end of a year the patient 
is receiving twice the amount of the same extract as he had received the year 
before. Then, the actual dose of protein would be the same (not increased), and 
the volume would have been doubled. 

Since extracts made up by different methods deteriorate at different speeds, 
and since extracts are not always kept under ideal environmental conditions, this 
simple theoretical program is not as a rule altogether practical. 

A simpler and more rational procedure and at the same time safer, would 
be to make a protein nitrogen determination on the old extract just before it 
has been disearded, compare this with the protein nitrogen content of the 
next extract, and give the first injection of the new extract at a reduced dosage, 
containing the same number of protein units as is represented in the last dose 
given of the old extract. From this point the dosage can then be worked up 
as desired. 

Cooke, Vander Veer and Barnard have worked out a plan of change from 
old extract to new extract which in their experience works satisfactorily, as 
follows: In the relatively insensitive case without tendency to general reaction 
the change from old to new extract may be made completely at one time. In the 
moderately reactive case the new extract is given in one-half or three-quarters 
the size of the last dose of the old extract. Thirty minutes later the balance 
is given. By ‘‘dose’’ we mean the volume of a given concentration as indi- 
‘ated on the label, ignoring the fact that there has undoubtedly been some 
deterioration. In the very reactive case one-half of the last dose is given. A 
week later three-quarters of the dose is given and after another week the 
full dose is administered. This program, while not as accurate as that men- 
tioned above (actually determining the protein nitrogen of the old extract and 
of the new, and giving accurate dosage based thereon), nevertheless provides 
a procedure which the authors believe safe for those physicians who are not 
in a position to make nitrogen determinations. 


CHAPTER LIT 
DISCUSSION OF POLLEN THERAPY 


There are, as we have seen, three general methods of treatment. Are there 
any special indications for the preferential use of one or another under given 
circumstances? Each has its field of usefulness. In some instances two or more 
of the methods may be used in the same case. The appropriate plan of specific 
treatment to be selected under given cireumstances can be most lucidly described 
in a discussion of the following case problems. 

Preseasonal satisfactory.— 

1. Preseasonal treatment gives satisfactory relief, the patient requiring 
no further injections during the season. 

This appears to have been a very satisfactory method in this case and 
there is no reason to change. The patient is discharged with directions to re- 
turn preseasonally the following year. There is no need to continue injections 
during the season. We have seen that there is gradual loss of tolerance and 
one might argue that with a six- or eight-week season the patient’s tolerance 
might fall toward the end to such an extent that symptoms would ensue. How- 
ever, this does not occur. During the first half of any pollen season a patient 
is more reactive to a given atmospheric concentration of the pollen than he is 
during the second half. This is shown in the chart by Waldbott and Ascher. 
The process may be looked upon as akin to that of acclimatization. In the 
latter part of the season a larger atmospheric dose must be received before 
symptoms become manifest. Another way of expressing the phenomenon is 
that continued exposure through inhalation keeps up or even improves the 
patient’s tolerance. 

If perennial treatment is not to follow, there is no need for further injec- 
tions. If, on the other hand, perennial treatment is given, it is safest to continue 
the injections at reduced or ‘‘maintenance dose’’ through the season. This is 
sufficiently below the top dose to avoid reaction. 


Preseasonal unsatisfactory.— 

2. The patient has reported for treatment two months prior to onset of the 
season. He is given preseasonal therapy, the proper top dose having been 
reached just prior to pollination. However, he does not receive adequate relief. 
Preseasonal therapy in his case has been unsatisfactory. . 

Treatment may be continued coseasonally. Injections are given daily or 
even twice daily, but the dose is reduced to 10 or 20 pollen units. Coseasonal 
treatment is given in the regular schedule just as though the patient had had no 
preseasonal treatment. Two patients who have had no preseasonal ney 
will start on the same coseasonal program even though one may be much less 
highly sensitized than the other. We may look upon our problem case as cor- 
responding with the less highly sensitized of the two. He was highly sensitized 
before starting treatment; treatment made him less so; but he is still having 
symptoms and should be treated during the season as a mild pollinosis case with- 
out previous treatment. 
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Since preseasonal treatment fails to vive adequate relief, it would be Boe 
priate to recommend perennial treatment in the hope of better results the fol- 
lowing year. This usually happens. 


To go on with perennial treatment.— 


3 Preseasonal treatment has been inadequate. Small dosage coseasonal 
treatment is being given. The patient will be continued on perennial therapy. 

Here we are faced with the problem of daily injections of 1:5,000 con- 
centration and, at the same time, biweekly injections of 1:50. This appears 
irrational. Both series are given, but for entirely different purposes. The bi- 
weekly injections are for maintenance, to prevent tolerance from falling be- 
yond a certain limit. Daily injections are for relief of symptoms. Thus one 
may be giving 1:5,000 injections on successive days, then an injection of 0.2 
ee. of 1:50, and, if the patient is still having symptoms, return to 1:5,000 the 
following day. The two processes are continued entirely independently. 


Coseasonal satisfactory.— 


4. The patient seeks treatment for the first time during the season. Co- 
seasonal therapy is given, with a total of possibly from 6 to 12 injections. Re- 
sults are satisfactory. 

Relief was obtained with the least inconvenience to the patient and 
the smallest number of doses. The probability is that results will be com- 
parable on succeeding years. The patient is discharged with directions not 
to return until symptoms recur a year hence. 


Insufficient time for preseasonal.— 


5. The patient reports for treatment two weeks prior to the season, too late 
to achieve adequate preseasonal desensitization. 


He may be told that it is too late, that it would be as well for him to wait 
until he develops symptoms, when he will be given coseasonal treatment. Or, 
he may be given a short and inadequate preseasonal course with injections twice 
weekly, no attempt being made to reach the proper top dose. He should under- 
stand that he will probably also need coseasonal treatment ; that the short pre- 
seasonal treatment will, theoretically at least, make a more highly reactive in- 


dividual somewhat less so and consequently more easily relieved with coseasonal 
treatment. 


Perennial treatment.— 


6. The patient has fall hay fever but is always away from home during the 
summer, finding vt difficult to procure preseasonal treatment. 

Coseasonal therapy may appropriately be tried or he may be placed on 
perennial treatment. This reduces to a minimum the number of injections given 
during the summer vacation. 


Continuation with perennial.— 


7. Patient first reports for treatment during the season with the statement 


that he has always intended to take preseasonal treatment but never gets around 
to dt. 


He will be given coseasonal therapy followed without an interval by 
perennial treatment, unless the coseasonal program alone proves satisfactory. 
As soon as he has been relieved coseasonally, he is directed to return at weekly 


intervals. The coseasonal maintenance dose is continued. When the season is 
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over, hyposensitization is given with weekly injections, according to the pre- 
seasonal schedule, until the maintenance dose is reached. Thereafter, the fre- 
quency is reduced to twice monthly and continued through the year until about 
one month prior to the next season. Durine this last month the maintenance 
dose is rapidly raised to the top dose with weekly injections. Assuming a 
maintenance dose of 4,000 units or 0.2 ce. of 1:50, successive weekly injections 
just prior to the next season will be 0.4 ec., 0.6 ce., 0.8 ec., 1 ec. When the 
dose is being increased it is safer to employ weekly or semiweekly intervals. 
When it is being kept steady at any level a biweekly interval is safe, except 
with the very rare extremely allergic case. 

Occasionally a surprisingly small number of doses coseasonally will give 
relief. I have one patient who quite regularly receives 90 per cent relief follow- 
ing one injection given once each year, just after the onset of symptoms. Rarely 
he requires three or four. 


Multiple Pollen Problems 


Trees, grasses and weeds.— 

8. The patient reacts to five different grass pollens. Should a single pollen 
such as timothy, Bermuda grass, or red top be used in treatment as a representa- 
tive of the entire group or should he be treated with extracts of all of those 
pollens to which he reacted? If the latter, should the final top dose be, let us 
say, 20,000 units of each of the pollens or 20,000 of all five together, that is 
4,000 of each? 

Evidence of family specificity—As pollen studies have progressed it be- 
came apparent that there is a clearly recognizable tendency toward crossed 
reactions among pollens from plants belonging to the same family or genus. 
Scheppegrell (1932), testing grass allergies with over 100 varieties of grass 
pollen, observed positive reactions to all, as contrasted with simultaneous nega- 
tive reactions to other pollens. He interpreted this as a family, group or crossed 
reaction. He observed clearly recognizable variations in the intensity of the 
reaction to different grass pollens. 

Thommen (1931) reached similar conclusions in a study of 30 patients 
tested with the pollens of 81 species, representing 50 genera. Among Americans 
atopie to grass he observed positive reactions to the pollen of a grass indigenous 
to Spain to which they had never been exposed. 

Cooke and Vander Veer found that in New York City grass sensitization 
was almost invariably associated with allergy to timothy. They concluded that 
there is a crossed reaction among the grasses and that timothy desensitization 
adequately protects against other grasses. Freeman, Goodale and others agree 
with these observations. Chobot has shown that timothy pollen extract desensi- 
tizes against Bermuda grass and vice versa. 

Similar observations have been made with the Compositae. Walker (1921) 
found that from 21 to 50 per cent of his ragweed cases give simultaneously posi- 
tive reactions to goldenrod, daisy, golden glow and sunflower. Vaughan and 
Crockett found that in Virginia one out of every 8 ragweed allergics is also 
allergic to goldenrod. 

Cooke, Vander Veer and Spain, Aaron Brown, and Spain and Hopkins, 
on direct skin testing found simultaneous positive reactions to ciant and 
short ragweed, with no recognizable quantitative difference. 
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Evidence indicating the biologic identity of the reagins of giant and short 
raevweed has been presented in passive transfer experiments by Coca and Grove, 
Stull, Cooke and Chobot, while Walzer and Grove reached similar conclusions 
using the Dale uterine strip technic. 

Bernton reported an experience analogous to that of Thommen with an 
exotie pollen. He found a positive cutaneous reaction to tithona, a South Amer- 
ican composite, in a ragweed allergic. 

Sellers and Adamson concluded from passive transfer studies that the anti- 
venie properties of the amaranths are identical and that those of the chenopods 
are very similar but not identical. They coneluded that desensitization with 
any member of the first group will control symptoms due to other members of 
the two elasses of plants. 

The accumulated evidence just reviewed appeared to justify the con- 
clusion that adequate hyposensitization could be accomplished clinically by the 
use of but one member of any biologie group to which an individual is allergic. 
This materially simplifies the problem of the commercial preparation of pollen 
extracts and, as we shall see, probably accounts in part for the not infrequently 
observed failure of commercial extracts to achieve desired results. 

Evidence of species specificity.—We have stated above that evidence of 
crossed pollen reaction was usually observed, but that a quantitative variation 
was often recognized. Watson and Kibler (1922) found that a large number 
of their patients allergic to Bermuda grass did not show positive skin reactions 
to timothy and questioned the exclusive use of the timothy pollen extract in 
treatment. Lamson and Miller, also Piness and Miller reached similar coneclu- 
sions. Coca and Grove found that timothy desensitizes areas passively sensi- 
tized to orchard grass but that orchard grass does not completely desensitize 
against timothy. They concluded that some of the atopens of timothy are not 
present in orchard grass. 

Rackemann and Wagner, working with timothy, orchard grass and redtop, 
have reported conclusions which would indicate that timothy is not a universal 
desensitizer for the grass family in the New England States. They state, 
‘Crossed reactions between different grasses and between different trees are by 
no means unusual. Treatment of a passively sensitized site with either timothy, 
orchard grass, or redtop results in most instances in simultaneous desensitiza- 
tion with the other two grasses but the important fact is that no one of the 
three grasses always and invariably produces desensitization to the other two. 
Observation of patients in the clinic indicates that whereas most of our patients 
with early hay fever show positive skin reactions to all of the grass pollens at 
the same time and in about the same degree, there are occasional instances of 
single sensitivity and in other instances reactions to only two of several erasses. 
Furthermore, our results of treatment with a single grass pollen extract. have 
not been as satisfactory as the results in other eases in which at least two pollen 
extracts were used.’’ 

sernton, also Rappaport and Johnson, found differences in the intensity of 
skin reactions to extracts of giant and short ragweed. This has been my own 
experience. Occasionally we have seen positive reaction to short ragweed 
with a completely negative reaction to giant, confirmed on retesting, and viee 

versa. 
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trypan blue reaction in sensitized rabbits, reagin neutralization, and therapeutic 
studies, all reached the conclusion that the allergens of giant and short rag- 
weed are not identical despite the commonly observed crossed positive skin 
reaction. 

The evidence would indicate that although biologically related pollens show 
common antigenic activities, these are not completely identical for all pollens, 
each pollen possessing a reactive capacity of its own which may differ from that 
of other members of the same family. We may speak of group or family 
positive reactions and species positive reactions. 

As a matter of fact, this is what one would anticipate in view of past 
similar observations with other antigens. Wells, also Hektoen and Cole, ob- 
served five antigenic components of hen’s eggs some of which were identical 
with those of duck eggs, others not. It is well known that the lactalbumin 
fraction of milk tends to be species-specific while the casein fraction is usually 
antigenically similar for all milks. Wells found an identical antigen in wheat 
and rye, a closely related one in barley, and at the same time species-specific 
antigens in all three. Vaughan, Baldwin, Withers have observed group sensi- 
tizations among the common foods and, at other times, individual sensitization 
within the members of the groups. Talbott and I'reeman, Walzer and Bowman 
have demonstrated similar group and individual reactivities among horse, donkey 
and zebra allergens. A similar situation has been shown to exist in the lower 
forms of life such as amebae and bacteria. Among the bacteria, group reactions 
in the typhoid-paratyphoid group, and the specific carbohydrate and protein 
reactions in the pneumococcus group are familiar examples. 

Clinical application.—I'or the last fifteen years it has been my custom 
to test with several different species of the weed and grass families rather 
than with one or a few representative members. In 1931 Vaughan reported 
on the relative frequency of positive skin reactions. He found that while there 
was a definite tendency toward group reaction, this was not constant since some 
pollens reacted positively much more frequently than other members of the 
same family. Among the grasses, those which are generally recognized as being 
most frequently causative of pollinosis gave the most frequent positive reactions, 
but even here there was distinct variation. Grasses which are not widely dis- 
tributed through the southeastern states and whose pollen is therefore not 
abundant, and pollen from plants which shed little, such as wheat, rye, erab 
erass and barnyard grass, produce few positive skin reactions. Similar observa- 
tions were made among the composites, the chenopods and the amaranths. 

Zhe writer's findings——Grubb and Vaughan (1938) found in a series 
of 218 vrass allergies tested with 10 different grass pollens that there was 
no one grass which caused positive reactions in all. Redtop did so most fre- 
quently, being positive in 65.6 per cent. About 25 per cent of the entire series 
reacted to all ten grasses. Although there was definite evidence of group 
specificity, there were 37, or 17 per cent, who were species-specific, reacting to 
only one species of grass pollen. These species-specific reactions occurred, in one 
‘ase or another, to all ten of the species tested. Fifty-eight per cent cross 
reacted with two or more grasses but not with all. 

In 17 per cent sensitization was completely species-specific and there was 
Furthermore, this condition existed with every 





no evidence of group reaction. ; 
eyass used for testing and is therefore probably true for all hay fever grasses. 
Obviously no one grass may be used as a representative ol the family for routine 


testing. If we were to take redtop as the most promising single grass for 
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testing, we would find that approximately 15 per cent of grass allergies would 
react to some other single grass, with no multiple reactions. Furthermore, of 
the single and multiple reacting allergies, only approximately 66 per cent would 
react to redtop. If redtop alone were used for testing, one-third of the cases 
of grass sensitization would be missed. If redtop alone were used in treatment, 
it would be reasonable to assume that no benefit would be obtained in the 15 
per cent allergic only to species-specific allergens other than redtop. The de- 
eree of benefit with the remainder would depend upon the relative proportion of 
eroup-specific and species-specific allergens. 

Grubb and Vaughan reached similar conclusions in their study of sensitiza- 
tion to the Compositae and to the chenopod-amaranth group. While there 
were many group-specific reactions, there were also species-specific reactions 
in all of these groups. This was true even with giant and short ragweed. 
Among 255 ragweed allergics 90.2 per cent reacted to short ragweed, 71.3 
per cent to giant ragweed. Nine were reactive to short but not to giant while 
5) were reactive to giant but not to short. 

It becomes obvious that for best results testing must be done with the 
individual species among the pollen families, tribes or genera. Similarly, the 
evidence would indicate that best therapeutic results will be obtained by 
treating with extracts of all those species to which the individual is actually 
exposed during the time when he has symptoms. 

This last statement must be literally interpreted. Let us say that a 
patient reacts to sweet vernal grass which pollinates early in the grass season 
and to redtop and timothy, which pollinate late. He has symptoms only early 
in the pollen season. Therefore, sweet vernal grass extract alone should relieve 
symptoms. When symptoms persist throughout the grass season, early and 
late, all species of grass to which the patient is actually exposed may be in- 
corporated. However, there is no need for incorporating those to which he is 
not exposed even though they are in his vicinity and pollinating at the time. 
One living in the North, where there is little or no Johnson grass, needs no treat- 
ment therewith even if he be skin test positive. Presumably, the positive re- 
action represents group or family sensitization. This applies to such self- 
pollinating, nonanemophilous grasses as wheat and crab grass. Not every pa- 
tient reacting to ragweed and goldenrod needs goldenrod therapy, since there 
may be no actual exposure. But if there is close exposure, results should be bet- 
ter if goldenrod is added to the treatment material. 

What should be the top dose? The writer customarily treats ragweed 
allergics with a mixture of equal parts of giant and short ragweed extract. 
The top dose is usually 20,000 units which represents 10,000 of each. The same 
is true of the grasses. A top dose of 10,000 or 20,000 units is represented by 
proportionately smaller quantities of as many grasses as are in the treatment 
material. ; 

When goldenrod must be incorporated with the ragweed, the writer has 
found that adequate relief is obtained with 20,000 units representing approxi- 
mately 6,600 units each of giant and short ragweed and goldenrod. In other 
words, family specificity appears to be the more important but species specificity 
should be recognized in the selection of appropriate treatment material. 

When we are dealing with unrelated pollens such as ragweed and English 
plantain or ragweed and the grasses, or trees and grasses, the top dose should 
not represent a composite but should be independent for all unrelated pollens. 
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OSS POLLENS, POLLINOSIS, OTHER INHALANT AGLERGY 


Fortunately, not all pollens require a top dose of 20,000 units to provide relief. 
In our experience 10,000 or even 4,000 units of erass extract are often adequate. 
This may be due to the lower atmospheric concentration, to the lower toxicity 
of the pollen, or both, or to some other as yet unrecognized factor. 


Combined treatment.— 

9. A patient experiences pollinosis in both the grass and ragweed seasons. 
TIow may the two treatments be combined? 

A sinele extract mixture is made up contaiming equal parts of mixed rag- 
weed (giant and short) and the appropriate grass pollen mixture. Treatment 
is carried out with this prior to the grass season to reach a top dose of 20,000 
units comprising 10,000 of grass mixture and 10,000 of ragweed. My experi- 
ence has been not only that 10,000 units protect in grass pollinosis but also 
that it is not as necessary to drop the dose during the season. It would seem 
that the more toxic the pollen or the higher its atmospherie concentration, the 
more important it is to drop to a lower maintenance dose during the season. 
During the erass season, therefore, treatment is given every two weeks, the dose 
either being kept steady at 10,000 grass plus 10,000 ragweed units or dropped to 
about 4,000. The latter is preferable. In either case, after the grass season and 
a few weeks prior to the ragweed season, plain ragweed extract is added in in- 
creasing dosage. Four thousand units are withdrawn from the concentrated 
bottle containing the mixed ragweed and grass extract and to this there is 
added in the same syringe an additional 2,000 units of plain mixed ragweed ex- 
tract. The next time 4,000 units are added. This is continued until, just prior 
to the ragweed season, the patient is receiving his 4,000 units of grass mixture 


TABLE XLVII.—SCHEDULE OF COMBINED GRASS AND WEED TREATMENT 
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and 20,000 units of ragweed. At the onset of the season if perennial treatment is 
to be continued, the schedule reverts to 8,000 units of the mixture (4,000 plus 
4,000) biweekly. 

In a case of this sort the total volume of material administered ean be 
reduced by the use of 10 per cent extract. While there has been some division 
of opinion as to how concentrated a pollen extract may be made, recent evidence 
would indicate that an extract made up one in ten, weight by volume, does 
actually contain a proportional amount of the active substance. 

The same program holds for other pollens. 


Weeds and grasses.— 

10. A patient regularly experiences late summer pollinosis each year. 
Some years he also had trouble during the tree or grass season, but this is not a 
constant affair. Often he passes through the earlier seasons without symptoms. 
First consultation is around the middle of June. He gives positive skin reactions 
to the weed pollens and to some of the grasses or trees as the case may be. 

Preseasonal weed pollen treatment is given. If relief is adequate, perennial 
treatment is not instigated ; if relief is not satisfactory he will be continued with 
perennial therapy. No preseasonal treatment will be given prior to the tree or 
grass season. If symptoms do develop at that time coseasonal treatment will be 
ziven, entirely independently of the perennial weed treatment which will be 
continued. 


Tree pollens.— 

11. Patient has symptoms during the tree pollen season. He reacts to 
several tree pollens. The time of onset of symptoms varies from year to year 
so that rt is difficult to determine which of the positively reacting trees are re- 
sponsivle for symptoms. 

Durine the first year at least, coseasonal therapy is the method of choice, 
the appropriate pollens to be determined by the trees which are found in 
flower when symptoms appear. If the patient lives nearby, the various species 
of trees may be examined during field surveys. If he lives at a distance, he may 
expose pollen slides thinly smeared with vaseline or cedar oil and mail them in 
for pollen identification. 


Other Methods of Specific Hyposensitization 


Rush inoculation.—This was suggested by Freeman of London in 1930. A 
few days prior to the onset of the season the patient is hospitalized and given 
injections of pollen extract every one and a half to two hours. Treatment is 
completed within from two to five days. Initial doses range from 20 to 200 
units with an increase of 10 to 20 per cent on the preceding dose each time. 
This method is often accompanied by severe local reactions, and frequent con 
stitutional reactions. Throughout the period the patient must be under the con- 
stant supervision of a trained nurse and physician. Adrenalin must be given 
for the constitutional reactions. 

No method is acceptable which causes more discomfort or illness than does 
the disease itself or which might theoretically jeopardize the patient’s life. A 
method in which constitutional reaction is the rule rather than the exception is 
to be avoided. 

Topical desensitization.._—_ Mackenzie (1922) reported slightly better re- 
sults in prophylactic treatment by combining with parenteral administration, 
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local instillation of pollen extract on the nasal mucosa in inereasing concen- 
tration. The writer used this method in 1923. Patients were given graded 
coneentrations, 1:5,000, 1:500, and 1:50. These were placed in an atomizer 
and sprayed into the nose twice daily, gradually working up to the concen- 
trated extract. Preseasonal injections were also given. Results appeared 
similar to those following the injections alone. 

Caulfeild (1922) applied a pollen ointment to the nasal mucosa with 
similar results. He felt that the combined use of the ointment with injection 
therapy was ‘‘slightly more successful than the simple injection treatment. ”’ 
Neither of these procedures is in general use at the present time. 

Recently Francis (1938) has proposed the intranasal application of pollen 
extract coseasonally. Ten Noon units are applied. If this does not produce 
mild sneezing within 5 minutes, the dose is repeated. Subsequent doses may be 
inereased by 25 per cent at intervals depending upon the length of time during 
which the patient remains symptom free. Concentrations are so adjusted that 
no more than 0.5 ee. need be given in a dose. In the event of pronounced local 
reaction the previous dose is repeated. The immediate effect is a short.bout of 
sneezing with the usual symptoms of hay fever. The effects of this artificially 
produced attack are said to quickly subside, after which the patient becomes more 
resistant to atmospheric pollen. The writer has had no experience with this 
procedure. One might question its logic. Francis gives no statistical enumera- 
tion of his results. 

Intensive two-week preseasonal course.—This was recommended in 1925 
by Kahn and Grothaus, Duke, Bernton, Brown and in 1926 by Clock and 
Scheppegrell. The first preseasonal injections are given twice daily. Higher 
concentrations are given daily. According to Secheppegrell constitutional 
reactions were not frequent in spite of the fact that the dose was practically 
doubled each time, there being but five reactions in a series of 536 patients. 

The writer tried this method in the 1929 and 1930 seasons. While constitu- 
tional reactions were not observed, delayed subcutaneous reactions were very 
frequent. The sore arms caused much complaint by the patients and necessitated 
delay in subsequent injections. As a consequence it was often impossible to 
reach the desired top dose. 

Since these difficulties can be easily avoided by starting treatment earlier, 
the latter procedure seems far preferable. Since it has been shown that pollen 
allergen may persist in the blood up to 48 hours after injection and there is, 
therefore, the possibility of cumulative effect, the procedure would appear 
to be not without some danger. I know of one anaphylactic death in a patient 
receiving injections every other day whieh appeared to be due to cumulative 
effect. Injections not oftener than every third day or twice weekly are much 
sater. 

Peroral desensitization—Preseasonal desensitization by feeding pollen 
extract has been reported by Touart (1922), Black (1927), Thommen (1931) 
and Gatterdam (1933). Black and Thommen demonstrated that the antigen 
enters the blood and is exereted in the urine. Black demonstrated the antigen 
in the feces, indieating that not all is absorbed. Black, himself allergic to rag- 
weed, took 5 per cent ragweed solution by mouth commencing with 0.1 ec. and 
increasing steadily with 3 doses daily to 2.5 ee. t.i.d. at the end of a week. The 
nasal mucosa was made less reactive. Nasal symptoms had followed the local 


instillation of 1:10,000 solution prior to treatment. Only a concentration of 
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1:1,250 or higher produced local symptoms after the week of ingestion. He re- 
ported gratifying therapeutic results in the 150 eases. 


Thommen reported 90 to 95 per cent relief in one asthmatic treated orally 
hetore the season. In some cases he observed definite results, no apparent benefit 
in others. He remarked that the chief drawbacks were the large quantity of 
extract required and the variability of enteral absorption. 

In 1934 the writer attempted coseasonal peroral therapy, using the same 
doses of extract that are given parenterally. Results were inconclusive. About 
one-third of the ten patients felt that they had derived some benefit although 
not as much as following hypodermic hyposensitization. In 1937 seven cases 
were treated coseasonally with extract prepared in capsule form by Eli Lilly 
& Company. One, with grass pollen conjunctivitis, appeared to be adequately 
relieved with capsules of the lowest concentration prepared, taken twice daily. 
Of the six who received oral ragweed therapy, four obtained no benefit and were 
changed to subcutaneous treatment; one failed to continue treatment; and one 
was completely relieved after taking capsules t.i.d. to a total of seven. Un- 
fortunately for the study, this last is a patient who is consistently relieved each 
year for the duration of the season usually by one, rarely more than three or 
four coseasonal injections. Furthermore, conclusions were complicated by the 
low 1937 pollen prevalences. This was one of the two mildest seasons experi- 
enced in ten years. 


ratterdam (1933) has reported successful coseasonal treatment of cases 
of Bermuda grass and ash pollinosis, using 3 per cent extract. This concentra- 
tion is first given, 3 drops in water thrice daily before meals. It was gradually 
increased to 15 to 20 drops. Later in the season 5 to 10 drops every second 
day sufficed for relief. Seven of 9 ash allergies experienced 90 to 95 per cent re- 
lief. One experienced about 60 per cent relief and 1 was not improved. Of 13 
Bermuda grass cases, about one-half were adequately relieved coseasonally. In 
a later report (1934) 75 to 80 per cent of 81 cases were markedly relieved. 
Barksdale (1936) reported 88 per cent of 83 hay fever and asthma cases com- 
pletely or markedly relieved following oral pollen or house dust hyposensitiza- 
tion. From the description of his method of extraction it would appear that 
the solutions were very dilute. 

Stier and Hollister (1937) reported 78 per cent satisfactory results from 
coseasonal oral pollen therapy. Doses ranged from a few drops of 1:10,000 
to 21 drops of 1:100 dilution. They dealt with the pollens of Washington and 
Oregon. These did not include ragweed. 

3ernstein and Feinberg (1938) using ragweed extract observed prac- 
tically no beneficial results even when sufficient material was given to produce 
marked gastrointestinal symptoms. They found the amount of the circulating 
antigen absorbed from the intestinal tract to be about 1/5000 of that cireulat- 
ing after subeutaneous injection. 

It would seem that there is need for further study of peroral hyposensitiza- 
tion, es preseasonal and coseasonal. Black, who has always used extracts of 
pollen in his work with oral therapy, believes that the failure of many workers 
to get stint tory results may be due to the fact that they use d dry pollen. He 
helieves that the amount of antigen absorbed from the intestinal tract is probably 
very small, and when dry pollen is used may be little or none. He believes also 
that those most likely to get satisfactory relief by oral treatment are those who 
vet best results from hypodermic treatment with smal] doses. In his e xperience 
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the results with oral therapy are much better in children than in adults, and he 
thinks this may be due to the difference in absorption in the young and old per- 
sons. That ragweed antigen may be absorbed from the intestinal tract would 
seem to be proved by the work of Black and Shelmire, who found that after the 
ingestion of large amounts of ragweed extract the urme was found to contain 
the antigen in sufficient amounts to produce skin reaction in susceptible persons. 

Intravenous desensitization.—Lichtenstein has attempted intravenous 
pollen desensitization and proved its possibility. Although he observed re- 
actions and much of his paper is taken up with the discussion of them, he did 
find that preseasonal intravenous pollen therapy was highly effective. The 
technic is time-consuming, since it requires dilution of the required amount 
of extract in 20 ce. of saline and very slow injection. It seems doubtful that this 
method is likely to become popular at any time, but it is of interest in demon- 
strating the possibility of this procedure and in opening possible new methods 
of research, 

Use of epinephrin with desensitizing injections.—Some observers, notably 
Duke, recommend the giving of adrenalin with the pollen extract during 
preseasonal or coseasonal treatment, to prevent the contingency 9f systemi¢c or 
constitutional reaction. 

The writer has found no clear-cut contraindication to this practice. Where 
there is no tendeney toward reaction, its use is unnecessary. In coseasonal 
therapy, adrenalin may be given in the same syringe with the allergen if the 
patient is having symptoms at the time, for the purpose of giving quick relief. 
It should be remembered that epinephrine may prevent the appearance of a local 
reaction while permitting sufficient absorption to overdose the patient. 





Theoretically adrenalin given in the same syringe slows absorption of the 
allergen. Feinberg and Bernstein have shown that it does cause a delay in 
absorption, but that, once absorption has commenced, the antigen titer curve 
in the blood proceeds at an approximately normal rate. This may be interpreted 
as indicating that release of allergen from the point of deposit in the tissues 
is delayed but not that smaller amounts are released over a longer period. 


Results of Specific Pollen Therapy 


Alexander’s survey of the treatment of hay fever by specialists in the 
United States and Canada previously referred to indicates that in a three- 
year period 91 allergists estimated their results as follows. From 90 to 100 
per cent relief was obtained in 27 per cent of those treated preseasonally, 38 
per cent coseasonally, 35 per cent of those treated both preseasonally and ¢o- 
seasonally and 49 per cent treated perennially. From 70 to 100 per cent re- 
lief was obtained in 82 per cent of preseasonal cases, 67 per cent of coseasonal, 
JL per cent treated both preseasonally and coseasonally and 89 per eent 
perennially. 

In my own series I find that, in round numbers, 80 per cent received 
adequate relief with coseasonal therapy, 85 per cent with preseasonal and 90 
per cent following perennial treatment. By adequate relief is meant 75 
per cent or better. 

However, as Alexander and several other investigators have pointed out, 
a reliable percentage designation of this sort is quite an impossibility. Dif- 
ferent observers select varying standards of adequacy. If the patient is left 
to judge it will be found that some eomplain very little of what appear to 
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be outspoken symptoms, while others bitterly resent the persistence of symp- 
toms that are mild indeed. No evaluation of results is of any significance un- 
less daily pollen counts have been made during each season. When little 
pollen is in the air, results with a given procedure will naturally be better 
than when there is much pollen. The type of pollen plays a great part, some 
varieties being more highly toxic than others. The adequacy of control of 
nonpollen allergens is of some importance. These and other less important 
factors make difficult any comparison of the results of different investigators 
or even of the same investigator from year to year. 

In the present discussion, therefore, little is to be gained from an analysis 
of the reports of numerous investigators, and we shall content ourselves with 
veneralizations which are a fair cross-section of their conclusions. 

Prognosis to the patient.—Since the patient’s first question is often, 
“What relief may I expect?’’ a reasonably accurate answer must be available. 
Even in the best of hands there are some cases of therapeutic failure each year. 
Rarely are they total failures, but the relief given is not adequate. From 80 
to 90 per cent are usually adequately relieved under proper treatment. 

A few cases of pollinosis are completely relieved, while more have some 
symptoms during the season especially on days when the pollen concentration 
is unusually high. On those days symptoms may be as severe as in the un- 
treated case. Pollen cases usually have symptoms for six or seven weeks. Un- 
der proper treatment they may have symptoms for a total of as many days. 
Relief is usually more complete with trees and grasses than with weeds, es- 
pecially the ragweed and artemisia or wormwood families. Also the top dose 
need not be as high. Paper mulberry, a tree with very toxic pollen, is an ex- 
ception. The resp@nse in pollen asthma is usually as good as that in pollen 
hay fever. About 35 per cent of hay fever sufferers also have seasonal 





asthma. 

Permanent cure.—It is safer to speak of relief than of cure in pollinosis. 
About 7 per cent are apparently cured following one or several years of treat- 
ment. Some of these again experience symptoms after a variable number of 
years. Of those who appear cured and require no further treatment, about 
50 per cent continue to show positive skin reactions in spite of the absence 
of symptoms. These are due to the presence of reagin in the blood as demon- 
strated by passive transfer. The positive skin reaction may, therefore, be 
looked upon as an historical landmark, indicating past trouble as well as 
present difficulties. 

Undoubtedly, some recover from seasonal pollinosis without any treat- 
ment whatever. I have found such persons when tested incidentally to other 
allergic studies, to give positive reactions to the appropriate pollens years 
after recovery, No information is available concerning the percentage of spon- 
taneous eure. We do not know whether it corresponds to the percentage of ap- 
parent cure following therapy. 

The faet that apparent cure following therapy does not appear to de- 
pend upon the total number of years of treatment nor upon the particular 
type of pollen therapy, suggests that we may actually be dealing with cases 
of spontaneous cure and that the treatment exerts little influence in this 
regard. Permanent relief may even follow a season of unsueecesstul treatment. 

Frequency of constitutional reactions.- This varies with different ob- 
servers and with different procedures. Kighty-seven allergists replied to 
Alexander’s questionnaire on this point; 52 reported less than 1 per cent, 61 
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reported 1 per cent or less; 16 reported from 1 to 9 per cent, 10 from 6 to 10 
per cent, 3 from 11 to 20 per cent and 1 reported as high as 68 per cent. These 
are probably systemic reactions rather than constitutional, in accordance with 
the writer’s differentiation of these terms. The report does not indicate 
clearly whether the percentage is of patients or of injections. The higher 
incidences must include even the mildest type of reactions such as those listed 
by Peshkin and previously discussed under ‘‘perennial therapy.’’ In our own 
clinie we average about 1 systemic reaction for every 300 pollen injections. 
They are usually mild. I have seen no cases of anaphylactic shock. 


Disappearance of positive skin reaction—In the early days of pollen 
therapy the effort was made to desensitize preseasonally to a point where the 
previously positive skin test reacted negatively. It was felt that such a per- 
son was actually desensitized. The disappearance of the positive reaction 
indicated adequate protection and could, therefore, be used as a prognostic 
control test prior to onset of the season. 

There has been considerable discussion concerning the disappearance 
of the positive skin reaction following treatment. The majority appear to 
feel this cannot be taken as a guide to the thoroughness of protection. Spain 
and Markow econelude from a review of cases treated preseasonally over a 
number of years that after three or four years there is a lessened degree of 
cutaneous reactivity. However, this is of no value as a prognostic guide. That 
this latter fact should obviously be true is realized when we recall that not 
only individual reactivity but also the pollen concentration in the air and 
other factors, play a part in the intensity of the symptoms from year to year. 

Lamson, Piness and Miller (1928) observed a decrease in skin reactivity 
to spring and fall pollens after desensitization. Colmes (1932) concluded 
that the completeness of protection may be measured by the diminution 
of the scratch reaction to the pollen. In a series of 44 cases the scratch 
reaction became negative following treatment in 9 per cent and was decidedly 
diminished in 81 per cent. In the remainder it was unchanged. 

Colmes and Rackemann later found that good results were accompanied 
by diminution of skin reaction in the majority of patients. However, in 18 
per cent good results were observed without any change in the skin reaction 
and in 11 per cent poor results were obtained even though the skin reactions 
did diminish. Furthermore, they found strong evidence that this was not a 
specific factor, since with individuals allergic to several pollens, treatment 
with one pollen diminished the skin reactivity to the other pollens at the 
same time. This same observation has been made by others, notably Lamson. 
Piness and Miller, Van Leeuwen and Gough. 

Colmes and Rackemann remark that it would be interesting to observe 
whether treatment with one pollen extract would protect against symptoms 
due to other pollens to which the individual is allergic. Take, for example, 
a person allergic to grasses and ragweed. Desensitize him to the erasses, and 
see whether this alone would control his ragweed hay fever also. They state, 

The temptation to treat the ‘double cases’ with ragweed is so strong that 
the question has not been answered by direct experiment. Perhaps in the 
near future someone will treat. a’ group of patients with those pollens whieh 
give positive skin reactions but whose dates of appearance do not correspond 
with the dates of symptoms. The results will be interesting. ”’ 
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As a matter of fact we have done this repeatedly. We have had patients 
with spring and fall hay fever whom we have treated with ragweed extract 
only. A number of these have come in after the spring season, in time for pre- 
seasonal ragweed treatment. We have given the latter and then continued 
with perennial ragweed injections. If during the next grass season they 
have experienced symptoms in spite of perennial ragweed injections, we have 
given them coseasonal grass therapy for that period. And a large proportion 
have required coseasonal grass therapy. This would indicate that treatment 
with one pollen extract will not protect against another unrelated pollen even 
though the skin reactivity to the second pollen has been diminished. It is 
most difficult to draw quantitative conclusions. Alhough many require co- 
seasonal grass treatment, none can say that without the ragweed injections 
they would not have required more intensive grass treatment. And a fair 
proportion do pass through the grass season without requiring treatment. 
This has been our observation often enough to justify our recommending peren- 
nial ragweed treatment with no grass treatment in the ‘‘double’’ cases, the 
latter to be held in abeyance until symptoms appear. If they do appear, co- 
seasonal treatment is given. 

The reverse practically never holds. In my experience, perennial grass 
treatment will not adequately protect against the much more toxie ragweed. 


CHAPTER LIV 
POLLEN AVOIDANCE. HAY FEVER RESORTS 


The problem of weed control.—The ragweed, with so many other weeds, 
is a product of soil cultivation and grows most profusely in ground RAE oe 
been well prepared for it by previous preparation for a crop plant. The 
farmer carefully protects his fields from weeds during the growth of his 
crop but as soon as the harvest has been completed he loses all interest, al- 
lowing the weeds to run wild. 

It is, therefore, but natural to find that the heaviest ragweed production 
and therefore the heaviest pollen production occurs in that section of the 
United States where farming is done on a large seale, in the basin of the 
Mississippi River and its tributaries. 

Conversely, it becomes obvious that heavily forested areas or uncultivated 
mountainous sections are poor territories for the growth of ragweed. The 
lone hay fever sufferer on a camping trip in the woods of northern Michigan 
or in the Adirondacks or White Mountains found to his great pleasure that his 
hay fever unaccountably disappeared in one or another of these sections. He 
told. his fellow sufferers and in the following years several visited the areas, 
confirming his observation. Soon such areas acquired a reputation as havens 
for pollinosis victims; boarding houses were built, to be followed later by 
magnificent hotels. To provide for the culinary needs of the growing com- 
munities, trees were felled and fields were planted. And ragweed seeds were 
brought in, probably mixed with crop seeds, fodder, ete. In this way many 
of the old famed hay fever resorts eventually lost their mysterious power to 
welieve, destroyed by the hand of man, the result of his humanitarian en- 
thusiasm in telling his fellow sufferers of the glory of his newly discovered 
haven and his selfish insistence upon comfort alone with relief. 

The presence or absence of wide-flune forests and the spread of cultivated 
fields are not the only factors which control the growth of ragweed. Soil. 
rainfall and other climatic conditions play a part. In the eastern half of 
Texas where rainfall is adequate ragweed is sufficiently abundant to be a 
hay fever problem. In the western arid section there is no ragweed pollinosis. 
Durham tells me that he was unable to find ragweed in Cuba, that it is prob- 
ably not a factor in the tropies, where virtually all plants are insect-pollinated, 
but that in all probability it will be found to again assume importanee in the 
wheat fields of the Argentine. 

Geographic variation.—The spread of ragweed is virtually from the At- 
lantie Seaboard as far west as Denver, extending moderately up into Canada, 
and through this vast region of the United States virtually wherever man has 
seen fit to cultivate the soil. Beyond the western fringe of the ragweed belt, 
and overlapping it somewhat, we enter an area in which other weeds such as 
Russian thistle and the sages predominate as hay fever causes. Beyond the 
Sierras the grasses constitute the most important cause of pollinosis, although 
here as elsewhere many different kinds of pollens are responsible for a certain 
percentage of cases, 
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The problem of hay fever prevention must therefore be different in dit- 
ferent sections of the country. In the East we need not even mention moun- 
tain cedar and mesquite which constitute such pressing problems in Texas. 
In Little Rock the trees are most important. When the oaks, hickories and 
pecans are pollinating, the yield is so profuse that nearby porches become cov- 
ered with a layer of yellow pollen dust. This obviously cannot be prevented 
by any means short of tree destruction. In Texas the amaranths and the 
mesquites shed pollen which earries but short distances and there might 
therefore be a possibility of some measure of control. In the neighborhood of 
Denver the problem becomes much more difficult, since in August eight dif- 
ferent plants cause hay fever and many patients are allergic to a number of the 
eight. Allergic treatment must therefore be directed against several or all, 
to obtain adequate relief. There, Russian thistle is responsible for 80 per cent 
of the hay fever. There are six different ‘kinds of sage, all of which cause 
pollinosis. Since these virtually cover the mountain side, their eradication 
cannot be encompassed. In Oregon, beyond the Cascade Mountain range, | 
trees are especially frequent causes of hay fever. These include birch, alder, 
maple and oak but more especially willow and hazel. Grasses are especially 
potent factors. Velvet grass, a relatively infrequent offender in the East, is 
most important in Washington and Oregon. The coastal region of Washing- 
ton and Oregon is the worst section of the country as regards English plan- 
tain which, however, is also distributed throughout the eastern section and 
causes many cases of hay fever. Plantain is especially hard to eradicate. One 
finds difficulty in removing it even from one’s own lawn. Even the lawn 
mover will not cut the tough stems. We must realize, then, that the problem 
of prevention varies geographically. 

Useful and useless plants.—We may roughly divide those plants which 
cause hay fever into two classes, those which are useful and those which are 
useless. The trees and the grasses constitute the bulk of the former. Those 
so unfortunate as to be sensitized to useful plant pollens, fortunately the 
minority of the hay fever population, must grin and bear it or receive hypo- 
sensitization. I would venture to say that fully 95 per cent of pollinosis 
caused by useless plants in the eastern section of this country is due to rag- 
weed. The remainder of this discussion will be limited to ragweed as an 
example of a ‘‘useless plant.’? There is plenty of ragweed pollen to cause 
symptoms. Durham has estimated that the annual deposit from the air in the 
United States amounts to at least one million tons. 

Gan hay fever be prevented in certain sections by means of weed eontrol? 
Will weed campaigns in large cities and adjacent territories prevent hay 
fever? The answer, for the present, is most emphatically, no! This has been 
attempted often enough to have demonstrated its ineffectiveness. 

Attempts at weed control.—Chicago conducted a three-year campaign 
against ragweed. The first year, 1932, was merely educational. The follow- 
ing year there was an organized effort to eliminate the ragweed. During the 
third vear $165,000 was spent, with 25,000 men at work under city supervision, 
eradicating weeds. One is accustomed to think of a great metropolis such as 
Chieago as being very generally built up and rarely realizes how much waste 
land still exists in such communities. Vacant lots, and railroad yards con- 
stitute a high proportion of the total area and it is here that the weeds grow ad 
libitum. Nearly one-third of the total area within the city limits of Chicago 1s 
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wasteland; 25,000 workers were therefore none too large an army, The work 
may or may not have been well done, but when we realize that in spite of weed 
eutting, ragweed pollen was being blown into the city of Chicago from the 
farm lands through a radius of 50 to 60 miles, we ean readily understand the 
ineffectiveness of the effort. During the season in which $165,000 had been 
spent, the pollen counts in Chicago were highér than they had been in several 
preceding years. Hay fever was correspondingly severe. 

A similar effort was made in Denver. During one season the city cut 
all weeds and the leading allergist had just as many patients as he had had in 
preceding years. 

Duluth has long been considered a hay fever haven. When a visiting 
botanist reported reasonably large quantities of ragweed, the local hay fever 
elub took exception. He was invited to address the club. He tells me that 
it was amusing to observe the group who in their loyalty to Duluth and its 
reputation had expostulated at his statement but who, during his talk, had 
their handkerchiefs to their noses a great part of the time. 

Duluth then undertook a campaign of ragweed destruction which, un- 
fortunately, died aborning. Five hundred dollars was set aside as a bounty 
on the weed. Children were informed that if they would pick the weeds and 
do them up into bundles of fifty, they would receive one penny for each 
bundle. I am told that within two days 6,000,000 plants were brought in. Since 
this was far more than the fund provided for, the campaign sponsors found it 
necessary to ery Halt! 

We may conclude that for the present there is no possibility of pollen 
crop control in large cities, adequate to prevent or even diminish hay fever, 
unless the farmers throughout the countryside are as assiduous at weeding 
their fields after the harvest of their crop as they usually are before this 
time; and unless, at the same time, similar measures are enforced along the 
highways, railroad tracks and in river bottoms. 

A hay fever Utopia.*—Could we take an area, for example, an area in the 
mountains of New York State, in which ragweed has been found to be relatively 
sparse, and in which opportunities for its growth may be rendered even less 
propitious, and make of this area a hay fever asylum to which ragweed 
sufferers may journey, with assurance of relief? 

Ragweed is a roadside weed. While it does grow in meadows and other 
waste spaces it grows more abundantly along the roadside, along the river 
banks, and especially where man has made its implantation easy in the 
cultivated fields. It does seem possible that with three cuttings the ragweed 
crop might be so materially lessened as to be beneficial to hay fever sufferers. 
There should be a first cutting, especially along the roadsides prior to the 
fifteenth of August, just before the ragweed pollinates. Weeds along fences 
and hedgerows would require attention. This would be followed by a re- 
growth which would require a second cutting toward the end of August. 
Finally, around the tenth to the fifteenth of September, there must be a third 
cutting not only along the roadsides, but also throughout the erop fields that 
have been previously cut over. It is decidedly questionable whether this 
would be economically feasible. It is true that ragweed seed does not earry 
far r but the pollen is carried on the wind scarcely diminished for thirty miles 
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and in diminishing concentration for another thirty and more. The total area 
that would require intensive weed control would therefore be ereat indeed. 


It seems to me that the more practicable procedure to consider would be 
the reestablishment of conditions similar to those which existed in the early 
days of the hay fever resorts. This would involve the setting aside of a rather 
vast area in a section in which it is known that the conditions are not pro- 
pitious to the abundant growth of ragweed. In this area which should have 
a radius of at least fifty miles practically no crop cultivation should be per- 
mitted and the roadside and railroad rights of way, if any, should be very 
carefully and adequately policed against ragweed. 


The growth of plants inimical to ragweed growth should be fostered. Re- 
forestation would be an important feature of this procedure. It is quite true 
that one would in this way be introducing other plants which cause hay fever 
in some cases, but they are plants which pollinate prior to the onset of the 
ragweed season and would, therefore, be of no significance to the person 
who at the moment was suffering from ragweed pollinosis. 

Near the center of this vast reserve, preferably in a forest, the hay fever 
sufferer would find haven in scattered sportsmen’s camps, quite primitive in 
set-up; in cabins scattered here and there through the woods or on the 
mountain-side; or if he prefers, in splendid modern hostelries with every 
comfort and convenience, even including air conditioning. There would, how- 
ever, be one absolute requirement for the provisioning of the entire com- 
munity within the preserve, that all foods be trucked in from the outside and 
that no land be allocated to grazing or crop raising. 

This might appear to some as a dazzlingly ambitious project, but those of 
us who have watched the national activities of the last few years will agree 
that we are living in the day of dazzlingly ambitious projects. We are also 
living in the day of national reforestation and in the day of the acquisition 
of vast preserves for national parks. 

Let us assume that such an utopian paradise for the long-suffering victim 
of the pollen of Ambrosia elatior has at last become an actuality. What prob- 
lems will now confront us? 

There are over 2,000,000 hay fever sufferers in the United States. Will 
they all wish to enter asylum together and at once? How can we erowd them 
in? How shall we reach a decision as to who shall be among the chosen and 
who must continue to suffer at home? Possibly this will be worked out 
automatically by a scale of charges depending upon the character of the ac- 
commodations, but all sufficiently high to eliminate the many. Who shall 
make these charges, the state or the nation? Or, shall it be the little business 
fellow who has moved in after the governmental authority has spent hundreds 
of thousands or millions preparing this Elysian field, staked out his claim and 
is now ready to do business with his temporary tenants at a personal profit and 
no great original expenditure on his part? Or, shall it be the great corpora- 
tion which has been sitting watchfully on the sidelines while the taxpayers’ 
money has prepared Utopia, ready then to rush in, build its palace and reap 
a handsome profit for its shareholders? 

Indeed. either of these two classes coming in to root in the soil previously 
prepared by man is sometimes much more bothersome to one’s disposition 
than is the lowly ragweed itself, No, it would seem more equable for the state 
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or national government which has prepared the preserve to es aes W eS 
control, organizing and supervising abodes for hay fever victims In a pia 
comparable to that already in force for tourists in the ¥ clowsloue ae ‘ 
national parks, reaping for itself what financial reward, creat or little, 
chooses. : 

Overcrowding would probably not be an acute problem. Many ie the 
well-to-do would still prefer a trip to Bermuda or Kurope ue to the Pacific 
Coast. Most of the wage earners would still find it economically preferable 
to receive pollen therapy, stay at home and work. Indeed, it 1s conceivable 
that, with continued advances in pollen therapy, there might be some diffi- 
culty in attracting an adequate transient population to justify the enormous 
original expenditure. 

And then there is the possibility that in the end it will be found that a 
radius of fifty miles is insufficient. Possibly it should have been seventy-five. 
If I reeall my geometry correctly, the area that must be reclaimed varies as 
the square of the radius. The expense entailed in spreading beyond fifty 
miles would therefore be not ineonsiderable. And while we are attempting 
to guess at the minimal requisite radius, let us recall the dust storms which, 
originating in the dust bowl of Colorado and Kansas, deposited themselves 
in part on the snoweapped mountains of New Ilampshire. 

The advantages of a hay fever asylum within easy reach of the popula- 
tion centers of the North Atlantic Coast, as in the Adirondacks or the White 
Mountains, are obvious. Equally obvious is the statement that if such an 
asylum is to be prepared it should be done in the locality or localities that 
are already free from ragweed. Is it better to try to reclaim territories for 
this purpose, under any circumstance an uncertain procedure; or to find a 
territory which is already free from the weed and which may be utilized for 
the purpose, with weed contamination prevented by the application of pres- 
ent knowledge? Would such a place when found be too far from the popula- 
tion centers? Would hay fever victims be willing to go to the woods of up- 
per Canada, for example? Would the cost of reclaiming an area reasonably 
near to New York and the other large cities, with its hazard of possible fail- 
ure, be considered worth while by the taxpayers when we consider that only 
a relatively small proportion of the population, even of the hay fever popula- 
tion, would be able to utilize it? 

Would the venture be justifiable in view of the recent very satisfactory 
improvements in the methods of allergic therapy which may now be appled 
at home? 

I make no effort to answer these questions. Indeed, some could not be 
answered until after the experiment had been made and put to the test. Some 
of the questions, however, should be considered in the outlining of the experi- 
mental program, if success is to be achieved. 

In conelusion I would say that with present methods and facilities the 
prevention of hay fever due to the pollens of weeds and grasses is not prae- 
ticable in the large population centers. It might be possible to establish a ter- 
ritory in a favorable location, where ragweed sufferers would find relief. Tt 
is a great question, however, whether the attempt would be justifiable in 
view of the necessary expense, the uncertainty of success, the fact that similar 
locations are already in existence, and that modern methods of 


treatment 
enable many of the sufferers to remain at home in eomfort. 
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Hay fever resorts.—Chambers of Commerce or other organizations in the 
following localities issue pamphlets claiming local freedom from hay fever. 
Obviously, one can safely say no more than that a proportion of ragweed 
sufferers appear to gain some relief while there. 

The most recent survey, by Durham (page 524), is based on actual pollen 
counts at the localities studied. For each locality he determines the total 
number of pollen grains deposited upon unit areas of slides for the entire 
‘agweed season; the maximum deposit for any single day; and the total num- 
ber of days in the season on which the count was higher than 25 and there- 
fore presumably high enough to cause symptoms. On the basis of these three 
figures he established an index for each locality. Cities with pollen index 
of zero had no days in which the count was more than 25 and the total de- 
posit per unit area did not exceed 200, 


CHAPTER LV 


SPECIFIC TREATMENT OF ALLERGY TO INHALANTS OTHER 
THAN POLLEN 


Inhalant allergens other than pollen are more likely to cause perennial 
symptoms. It is more logical, however, to speak of nonpollen allergy or non- 
seasonal allerey since the frequency of exposure chiefly determines whether 
symptoms shall be perennial or irregularly intermittent. A person allergic to 
horse dander will not have symptoms throughout the year if he 1s not con- 
stantly exposed to the exeitant. On the other hand, one who is allergic to 
pyrethrum may have seasonal symptoms if he is exposed to insect powders and 
sprays only during the summer months. Again, pollen may very occasionally 
‘ause symptoms out of season. Wilmer* has observed a man allergic to ragweed 
pollen who experienced symptoms when in his library at any time of the year. 
Examination of dust from the tops of the books showed ragweed pollen, even 
in the winter. Pollen may be considered as a possible etiologic factor in 
dust accumulations of this sort. 

We may say, however, that, in general, symptoms from inhalant allergens 
other than pollen are not definitely referable to any special season. Exacerba- 
tions oceur at rather irregular intervals. Symptoms may be more or less con- 
stant if exposure is similarly constant. 

There are certain potential allergens to which we are all exposed prac- 
tically daily, and which may be responsible for perennial symptoms. The 
commonest are house dust, orris root, feathers, pyrethrum, tobacco, silk, kapok, 
animal emanations and, less often, fungi, including the yeast group. 

Principles.—The general principles of specific therapy are similar to 
those employed in pollen treatment: (1) avoidance when possible; (2) desensi- 
tization; (3) hyposensitization with small doses on the basis of coseasonal 
therapy. 

Avoidance.— When feasible, avoidance is the procedure of choice. There 
is evidence strongly suggesting that in some persons at least, there is a natural 
tendency toward loss of sensitization provided repeated exposure can be avoided. 

Kven if avoidance cannot be made complete, lessened exposure may be 
sufficient for relief and will improve results from specifie treatment. The 
period of avoidance necessary for loss of sensitization varies with the individual, 
depending upon the degree of sensitization and the nature of the allergen. 
Some may suecessfully reestablish exposure after a few months, but here we 
are not dealing so much with loss of sensitization as with partial loss, with re- 
sulting increased tolerance. We may speak of such patients who, although 
still sensitized, can tolerate exposures of reasonable degree as being in a 
state of allergie equilibrium. The equilibrium may later be upset following 
an overdose of the excitant or following the action of nonspecifie factors such 
as constipation, fatigue, emotional upsets, infection, ete. 

In a series of migraine eases, the writer found that of those who found 
that after a period of avoidance they could again eat the offending foods, the 

*Wilmer, Harry, Philadelphia. Personal communication, 
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average period was 4.5 years. Even then, the cure is not always complete. 
Thus, in this series ‘‘cures’’ such as the following were recorded: ‘‘Mrs. B. 
‘an eat all of the forbidden foods except fish and cabbage. With Mrs. F. the 
foods cause symptoms only when she is fatigued. Miss S., allergic to wheat, 
can sometimes eat it for as long as three to five weeks, but eventually develops 
headache therefrom. Mr. G. states that wheat or beans eaten at one meal will 
cause no symptoms, but will do so if eaten for six meals straight. Miss O. 
ean eat all forbidden foods in moderation but not in excess.’’? One-third of the 
series found that after avoiding prohibited foods for from four to ten years, they 
were still unable to eat them. 

These findings are comparable to those which follow the avoidance of in- 
halants. Since it is usually impossible completely to avoid the allergenie in- 
halants for such long periods, it is often necessary to employ hyposensitization. 


Desensitization.— Here, we meet an apparent paradox. If sensitization 
may be lost following avoidance, then this is the method of choice. If avoid- 
ance will result in cure, then repeated exposure theoretically will delay cure. 
If this is so, desensitization by repeated injection of the allergen is not ‘proper 
treatment. On the other hand, if repeated exposure, as by injection, will in- 
erease the patient’s tolerance to the offending allergen to that point at which 
exposure Causes no symptoms, the procedure appears altogether rational. 

There is as yet no answer to these two apparently contradictory arguments. 
Nor will one be forthcoming until we have learned why persons become allergic 
to this or that allergen in the first place, and why or how these sensitizations 
sometimes disappear spontaneously. For the present we must content ourselves 
with the recorded facts, that either avoidance or gradual acclimatization by 
repeated exposure of small degree relieves symptoms. Of necessity, the latter 
method must often be employed. 


Desensitization to an allergen such as house dust is carried out along the 
same program as for preseasonal pollen desensitization. House dust extract, 
concentrated as much as possible in its extraction and containing an unknown 
quantity of the specific dust excitant, is termed ‘“eoneentrated.’’ Serial dilutions 
from this are termed 1:10—1:100, ete. Our experience has been that an initial 
desensitizing dose of 0.1 ee. of 1:10,000 concentration is safe. Not over one 
patient in 600 is so highly sensitized to dust as to experience systemic or even 
local symptoms from this dose. When rarely this does oceur, the initial dose 
must be further reduced to 1:100,000 or even 1:1,000,000. Such an eventuality 
‘an usually be foretold by the intensity of the diagnostic skin reaction. The 
Endo dust concentrate is more active than the usual extract and should he used 
in smaller doses and inereased with caution. 

Successive doses may be increased in accordance with a schedule similar 
to that outlined for preseasonal pollen therapy. Injections are best given twice 
weekly. As a rule, they may be increased more rapidly, with a doubling each 
time. The final concentration may be of 1:10 or even coneentrated dust extract. 
After this has been reached, the frequency of injections may be reduced sue- 
cessively to once weekly, once in two weeks, and onee monthly. After several 
monthly injections have been given, treatment may be discontinued, to be re- 
sumed Jater, on return of symptoms. Since, in most eases, Symptoms do return 
after a few months, the more customary procedure is to continue monthly injec- 
tions for a long time, even several years. As in pollinosis, some who have had 
prolonged treatment find that they can discontinue it permanently. 
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Small dosage hyposensitization..‘This method was described by the writer 
in 1932. The logie of the procedure is similar to that of coseasonal pollen 
therapy, on the assumption that treatment is commenced during the season 
and that the season is 52 weeks long. We observed during the course of desensi- 
tization to perennial inhalant allergens that as a rule the patient was promptly 
relieved after two or three injections even though the concentration was 
1:10,000. This being the case, adequate relief having been obtained with low 
dilution, it seemed unnecessary to proceed with further increases. Therefore, 
as soon as the patient was adequately relieved, no further increase was made. 
Usually, the dose remained somewhere in the concentration of 1:10,000 al- 
though at times it was necessary to increase to 1:1,000 before adequate relief 
was achieved. As soon as this occurred, the dose was fixed at the relief level. 
While injections were first given at semi-weekly intervals, this could often be 
increased following relief to once weekly, once every ten days or even once every 
two weeks. Longer intervals usually resulted in a return of symptoms. 

If treatment must be continued for a rather indefinite time, it seemed 
as logical to stop at a concentration which gave relief as to increase to ‘‘eon- 
centrated’’ extract, especially when the latter was but a phrase with no true 
significance. There is no proof that results are more permanent with so-called 
concentrated extract. The only difference is that with the latter, intervals be- 
tween injections may be lengthened to onee monthly or longer. 

If symptoms return after a period of low dosage treatment, there is a 
wide margin for further inerease to a new level at which the symptoms may be 
relieved. This new level may be maintained, with margin for further increases 
if necessary. 

We have been so impressed with the rapid amelioration of symptoms early 
in the course of desensitization with perennial inhalants that, when relief does 
not occur early, we rather anticipate that it will not occur even when we 
reach the highest concentration. This usually turns out to be the ease. If relief 
is not obtained with 1:10,000 or 1:1,000 concentration or at least in the 1-100 
concentration, one might as well discard the therapeutic extract and make up 
a different one with the hope of getting better results. 

Relative advantages of low and high concentration dosage.—In our own 
work we use both procedures. A patient who has remained under our direct 
supervision through the course of treatment and who ean report frequently 
to the office receives low dosage therapy. If circumstances require him to dis- 
continue treatment for a period of from one to three months, as may happen 
during vacations, journeys, ete., the concentration is increased prior to tem- 
porary discontinuation of treatment. 

With persons sent in from a distance, in whom we cannot control the 

regularity of treatment, higher dosage therapy is employed, with gradual in- 
creases, usually up to 1:10 concentration. The one advantage of higher dosage 
is that the interval between injections may be longer. Since the patient may 
be careless in reporting to his physician, it is safer to employ higher concentra- 
tions under these circumstances. 
Mss There are certain circumstances in which high dosage must be employed. 
This is especially true In occupational allergy when exposure is unusually 
heavy. This applies to those whose duty or pleasure requires frequent close 
exposure to horses or other animals, to furs, ete. Here, higher doses may be 
requisite for adequate relief. But even here. as a rule, surprising relief oceurs 
carly in treatment when the dose is stil] small, | 
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Duration of treatment.—There is no established period of therapy in 
perennial inhalant allergy. After the patient has remained free of symptoms 
for several weeks or months one may increase the interval between injections 
until they are three or four weeks apart. If no symptoms have recurred during 
this period of lengthening the interval between doses then the amount of the 
injection is gradually decreased. If permanent relief has been secured the dose 
may gradually be reduced to zero and the patient remain well. Since skin tests 
frequently remain positive lone after the clinica] sensitivity is lost, they cannot 
be used as a criterion of cure. . 

Substitution of allergens.—Dust has been referred to in this diseussion 
chiefly because it is the most frequent perennial inhalant allergen and one for 
Which therapy is often necessary. Some allergens vary little no matter what 
the source. This is not true of dust. As a stock testing material one may make 
up a dust extract which is a composite of a large number of autogenous dusts 
all of which have produced unusually good reactions in sensitized persons. This 
is termed ‘“‘stock dust.’’ This is usually satisfactory for testing and treatment. 
Autogenous dusts are seldom required. All the work done in recent years indi- 
eates that there is a common antigen in most dusts which has been amply con- 
firmed by the work of Boatner, Efron and Dorfman. 


Inhalant allergens.—Although statistical analyses by different observers 
will vary depending upon the locality, occupation and social status of the 
individual, the relative importance of the common inhalant allergens as outlined 
by Cooke and Vander Veer (Fig. 10) will hold for the most part, anywhere 
in the United States. The outstanding exception is the pollens, which vary with 
location. The list is in no sense complete since there are occasional instances otf 
inhalant sensitization to any number of unusual allergens. If we should include 
occupational dusts, a large list would be added, some of which would be rare 
in one locality, common in another. 


Multiple inhalant sensitization.—Persons are often allergic to two or more 
substanees whieh cannot be avoided, such as house dust, feathers, orris root, 
and pyrethrum. These may be combined into one allergen mixture. Let us 
assume, for the sake of simplicity, that there are but two allergens to be mixed. 
Let us assume that they are each available in 1:10,000 and higher concentrations. 
Should they be mixed so that the final dilution is 1:10,000 of each? If they are 
mixed, 1:10,000, in equal parts, the final dilution will be 1:20,000. As a matter 
of fact, this is of no great importance. The 1:10,000 concentration is purely ar- 
bitrary and relief is often obtained with higher dilutions. Therefore, there is 
no objection to mixing together several extracts of 1:10,000 concentration. Ob- 
viously. if there are a large number, from 7 to 10, one may mix 1:1,000 dilutions, 
to more nearly reach an original concentration of 1:10,000 of each in the final 
mixture. 

Combination with pollen extracts.—If a patient who has had preseasonal 
treatment for pollinosis does not respond adequately during the season, he may 
(1) be placed upon a diet in which positively reacting foods are excluded, (2) 
he given coseasonal pollen treatment with reduced dosage and (3) receive ¢o- 
on with other inhalant allergens to which he reacts, such 
as orris root, pyrethrum, ete. One may therefore have oceasion to make up 
1:5,000 pollen extract for coseasonal treatment. Other inhalants may be In- 
rocedure is to add the dust or other extracts m such 
1 25,000 pollen 
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extract. Thus, one may prepare treatment material containing 5 ec. of pollen 
extract, to which is added 0.05 ee. of 1:100 dust extract. For practical purposes, 
this represents then 1:5,000 pollen extract with 1:10,000 dust extract, since the 
1:100 dust extract has been diluted another one hundred times. Other allergens 
may be added in the same way. 


NOTES ON NONSEASONAL INHALANT ALLERGENS 


House Dust 
The actual excitant in house dust remains as yet unidentified. There is 
evidence that it is derived in part from deterioration of materials in upholstery, 
draperies, rugs, clothing, ete. At times a more potent extract may be made 
from dust collected from mattresses, upholstered furniture, ete., than from dust 





Kig 22\) \ngione. i 7 | j i S 4 « 4 
: + wml), d lrotic edema of the left side 4 r t 
inhal: t I f +0 ist : : : side of the face and of 3 ‘ig a ly » to 
when ome “es pbs qt tae t ration in these two a reas was quite se SER RS do ab nd re 
? as ( Sting a ome, Relief followed lus } ‘} >) sitiz ion 1s is € a a : * 
te a ; : 4 LE a ; ( dust ly 0Sensitization. This j : YW: ] P 
the f ict that alle regen inhalation may produce S\ mptoms beyond the re michtors tra t os - 
y Ss i \ act, 


SPECIFIC TREATMENT OF ALLERGY TO INHALANTS OTHER THA'N POLLEN 707 


picked up from the floor by the vacuum cleaner. Some house dusts appear to 
be more highly allergenic for certain persons than do others. 

Stock house dust extracts are usually made up as a mixture of a number 
of strongly positive autogenous extracts. Autogenous in this instance implies 
that the dust is obtained from the patient’s own home, office, etc. Since some 
house dusts are more highly allergenice than others, once a good source has been 
found, it may be used repeatedly for stock extract. The writer found that the 
dust obtained in the vacuum cleaner from a certain local hotel gave strong re- 
actions in most dust allergics. This provides a constant and abundant source. 
A colleague living in New York similarly uses dust from a certain apartment 
building. 

Directions for obtaining autogenous dust.—The patient is directed to re- 
turn home, remove the bag from the vacuum cleaner and substitute in its 
place a square of muslin about the size of a man’s handkerchief which is tied 
over and around the outlet. The vacuum cleaner is then to be run over the 
mattress and pillow, top and bottom. Often as much as a teaspoonful of dust 
may be obtained in this way. This is to be labeled ‘‘mattress and pillow dust”’ 
and sent in for extraction. Similarly, specimens may be obtained from suspected 
articles of furniture, draperies, automobile upholstery, ete. In addition the 
patient is directed to send in a cupful of general house dust obtained from the 
bag of the vacuum cleaner for extraction as autogenous general house dust. 

If desired, small light weight hand vacuum cleaners are available for 
making collections from mattresses and furniture. The allergist may keep one 
of these available for loan to patients who do not have vacuum cleaners.* 

If no vacuum cleaner is available, dust from a carpet sweeper or that ob- 
tained with a broom and dustpan may be used. Naturally this is not as 
effective for furniture. 

A patient who fails to react positively to stock house dust or fails to re- 
spond to treatment in spite of positive reaction may do better with autogenous 
dust, either general house dust or dust from the mattress or other special articles 
of upholstered furniture. 


Dust avoidance.—Complete avoidance of house dust is usually impossible. 
In general, a dust allergic does better in a new house and in one with a minimal 
amount of upholstered furniture. A new house alone will not do the trick if 
one earries into it all of the old dust-producing furniture. I believe that much 
of the apparent increase in dust sensitization may be traced to the much more 
general use of overstuffed upholstered furniture. The search for comfort some- 
times results in discomfort. 


Directions for Avoiding and Removing House Dust 


1, Renovate the house or room, but while this is being done, you keep away. We have 
seen dust allergies thoughtlessly go home to get the dust out of the house themselves! 

2. Take down all draperies, curtains, hangings. Take up all rugs. 

3. Bither send them to be cleaned or have them cleaned outside the house. A vacuum 
cleaner, dry cleaning, and soap and water do wonderfully. 

4. Remove all pictures and other dust catchers. Wash what may be washed and 
clean the remainder with a damp or oiled cloth. Store away until cleaning is finished. 

5. Clean the picture molding with oiled eloth, and dust down the walls. Hot air 
heating 1s not satisfactory. Seal such flues, also other holes where dust might enter. 





*QOne such is sold by the Singer Sewing Maching Company. 


TOS POLLENS, POLLINOSIS, OTHER INHALANT ALLERGY 


6. Go over all furniture with oiled cloth or damp cloth—top, bottom, front, back, 
Pay especial attention to bed springs and slats, rear of chiffoniers 


inside, and outside. ; : 
remainder of cleaning 1s eom- 


and chifforobes, ete. Cover furniture with sheets until 


pleted. ; 
In your bedroom use plain iron and wooden furniture that can be washed each week. 


Do not use cloth-covered box springs. All bedelothes must be washed each week. It may later 
be necessary to cover the mattress with a specially made envelope of rubber sheeting or 
fabricoid. This may be made by a mattress maker, of purchased from the Allergen-Proot 
Encasings Company, 4046 Superior Avenue, Cleveland, Ohio, or from Expert Bedding Co., 
2454 No. Halsted St., Chicago. 

7. Wash down woodwork, floors, radiators, ete. 

8. After things are again set up, it is best to have no cloth rugs, in the bedrooms 
at least, and only such draperies as may be washed. Rag rugs and draperies are to be 
washed frequently. 

9. Try to keep it that way! 

10. Vacuum cleaning may be allowed, but not dry sweeping. If a broom must be 
used, sprinkle torn bits of paper soaked in water generously over the floor before starting. 

11. Allow no animals in the house. 

12. Look to see if there are damp, moldy, mildewy areas in the house (kitchen, 
bathroom, cellar, ceiling), and if so report to the doctor. He may then want to test you 
with molds. 

13. If satisfactory avoidance is difficult, desensitization is usually satisfactory. 

Type of vacuum cleaner.—Obviously, a dust allergic should not under- 
take dusting. If he or she must do so the vacuum cleaner is preferable to the 
broom. The writer has seen some persons who even experience hay fever or 

’ 
asthma when using the vacuum cleaner, due presumably to the small amount 
of dust which escapes through the bag. Cleaners containing filter pads or blow- 
ing the dust through water are much to be preferred by the dust-sensitive person. 

Protection in dusty occupations.—Some dust allergies are so unfortunate 
as to be in dusty occupations which preclude avoidance and which result in 
such extensive exposure that desensitization is ineffective. Dust respirators may 
be used. The writer finds the Dupor Respirator No. 24 and the Willson Respira- 
tor adequate. The former, approved by the Bureau of Mines, provides rather 
easier ventilation.* The latter possesses the advantage that filter pads are 
easily renewed. 

Illustrative cases.—A child highly allergic to house dust, living in a home heated 

by hot air, had severe asthma, presumably due to the dust circulating through the hot air 
flues. When the furnace was cut off and grate fires were lighted instead, her asthma was 
relieved. 
Seward tells of a man living in Roanoke allergic to library dust. He sent to the 
State Library at Richmond for a very old book which no doubt had been on the shelf 
undisturbed for many years. As soon as he opened the package he had a severe attack 
of asthma and found it necessary to return the book without using it.t 


Mattresses.— Mattress dust sensitization is sometimes controlled by pro- 
curing a new mattress, even though it be of the same material. Usually a 
more effective solution is a mattress cover made of rubberized or other non- 
permeable cloth. Mattress covers with or without zippers made to size are com- 
mercially available. Mattresses made of pure silk ravelings may be used by 
those not sensitized to silk.{ An all rubber mattress made on the principle 
of the rubber sponge is available and has been recommended by the superin- 
tendents of a number of large hospitals. 


Pa. Willson Dustite Respirator No. 2, Willson Products, Ine., Reading, Pa 
tSeward, Blanton P., Roanoke, Va. Personal communication 
tAllergia Products Company, 99 Chapel St., Newton, Mass 


*Dupor Respirator made by portable Lamp and Equipment Co., 72 First Ave., Pittsburgh 
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Pullman asthma.—Some cases of asthma and hay fever become very much 
exaggerated from travel, whether it be by automobile or train. By ear, one is 
necessarily exposed to higher concentrations of the pollen of the countryside. 
By train there is often the added possibility of allergy to some of: the many 
allergens present, especially in Pullman ears. This ineludes feathers, orris root 
probably pyrethrum, silk, horse hair, and the like. As it goes “Ap the oan 
ae up tremendous amounts of dust, carrving with it the pollens of the 
roaaside, 





Fig. 221.—Two varieties of dust respirators, for use in dusty occupations. They may be used by 
pollen allergies, dust allergics, etc. Willson (left), Dupor (right). 


Barrett has exposed pollen plates in various portions of a railroad train, in 
an automobile, and on an eleectrie interurban car. He found the pollen deposit 
2.7 times higher in a Pullman ear than at his nearby pollen station at Salt Lake 
City. In an automobile in which vacuum action tends to hold the dust to the 
car, it was 4.7 times as heavy; in the electrie train 6.2; on a locomotive eab 7.2, 
and on the observation platform of the train, exposed to the highest concentra- 
tion of dust and vacuum, 8 times as heavy as at his Salt Lake City control 
station. 

Air-conditioning of Pullman cars has very materially improved this situa- 
tion, although some physical allergies do not tolerate the cool air and there are 
still those who experience difficulty when exposed to Pullman dust. The writer 
living in New York who regularly developed severe asthma 
and therefore traveled customarily either by bus or by 


Saw one Wolhal 
when on Pullmans 
airplane. 

Nature of the house dust allergen..-Many dust ingredients have been 
has not as yet been positively identified 


suspected but the actual exeitant 
that sterile eotton 


Cohen (1935) following the suggestion of Cazort, found 
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linters which, when fresh, did not produce positive skin reactions in dust 
asthmatics, did do so after the linters had aged and deteriorated. Cazort later 
confirmed this (1936). These authors suggest that the house dust allergen is a 
deterioration product of cotton or that it may represent a deterioration product 
of various types of fibers. The original fibers need not be allergemic but at some 
stage in their ageing they may develop a substance which is chemically more 
or less common to all, and which represents the dust excitant. Boatner and 
Efron (1942) described the preparation of concentrates from house dust by 
subjecting aqueous extracts of house dust to two successive fractional precipita- 
tions with dioxane, two successive precipitations from concent ‘ated ammonium 
sulfate solution, and dialysis. The purified fraction exhibits the properties of 
both carbohydrates and proteins. Its behavior with pepsin, heat, acid, and base 
indicate that it is a stable substance of protein nature. Material prepared in 
this way is quite potent and specific. It may be obtained commercially.* 


Feathers 


Feathers are, next to dust, the commonest excitant among nonpollen in- 
halant allergens. When one realizes that most persons spend approximately 
one-third of their lives, the eight hours of the night, with their noses quite well 
buried in feather pillows, one can understand the frequency of this sensitization. 
Evidence that it is an acquired allergy is found in Peshkin’s early work in which 
he found that a large group of Jewish children sleeping on rabbit hair pillows 
were sensitized to the latter but not to feathers. 

As has been brought out, one may be sensitized to feathers from any 
type of fowl (organ specificity) or one may be sensitized only to the feathers 
from chicken or duck or goose, ete. (species specificity). Since the former is 
more frequent, one who is sensitized to feathers is usually advised to avoid 
exposure to dust from any feathers. 


« 


A woman allergic to feathers continued to sneeze at breakfast time in spite 
of avoidance. She then realized that her negligee was trimmed with Coq 
feathers. Thereafter she breaktasted in another negligee and no longer ex- 
perienced sneezing. Z 


Directions for the Avoidance of Feathers 


There are very few homes in which feathers are not widely distributed through most 
of the rooms. Feather pillows are in the bedroom, also often ‘‘down’’ comforts, and oe- 
sasionally, feather beds. Overstuffed furniture in the bedroom or living room usually 
contains some feathers. 


Canary birds and occasionally parrots may be a prolific source 
of feather dust. 


Poultry in the back yard, pigeons next door, and rarely even birds’ 
nests just outside the window may provide sources of trouble for the person who is allergic 
to feathers. 

In extreme cases it may become necessary to remove all feathers from the house. As 
a rule, however, it is only necessary to render the bedroom completely free from feathers 
and feather dust. This provides about eight hours during which the patient is free from 
contact with feather dust and this is usually enough, especially if the patient is at the 
same time receiving desensitization with feather extract, to enable him to tolerate the 
small amount of exposure that he has elsewhere during the day. 

All feathers must be removed from the bedroom. 


Pillows should not be stored in 
an adjoining closet since the dust 


from gradually disintegrating, feathers slowly per 
meates the closet and seeps out into the room when the door is opened, 





*indo Products Ine., Richmond Hill 18, N. Y. 
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A kapok or silk floss pillow may be substituted for the feather pillow if you do not 
react to kapok, but unfortunately an allergie individual tends to become sensitized to kapok 
after prolonged exposure. Therefore it is better to cover the feather pillow with a dust 
proof slip. 

Inexpensive dust proof pillow covers may be obtained from the Allergen-Proof En- 
casings Company, 4046 Superior Ave., Cleveland, Ohio, Expert Bedding Co., 2454 N. Halsted 
St., Chicago. The advantage of the cover with zipper lies in the fact that it may be ear- 
ried along when traveling. (The cover without zipper must be sewed on permanently so 
that no feather dust can escape at any point.) 

To completely seal the pillow cover, after the zipper has been closed, it is well to 
seal the zipper strip with a strip of waterproof adhesive one inch or one and one-half 
inches wide. An ordinary pillow slip may be put on over the dust proof cover. 

Feather dust becomes generally distributed throughout any bedroom. This consists 
of small microscopic particles of the scale from feathers which can be easily seen if 
one will shake a feather pillow in a shaft of sunlight as it comes in through the window. 
It therefore becomes important to make the bedroom as free from dust as possible. and 
thereafter to keep it that way. All dust catchers and dust makers should be removed 
from the bedroom. 


There should be no draperies or the draperies should be washable and should be 
washed frequently. There should be no rugs other than rag rugs which can be washed at 
least once a month. There should be no upholstered furniture and all of the furniture 
should be gone over regularly once or twice weekly with an oiled cloth or washed. No 
dust should be allowed to accumulate behind pictures or behind or under furniture, in 
closets or elsewhere. The door should be kept closed so that dust from elsewhere in the 
house does not gradually seep in and contaminate the room. 


Discussion._Some years ago allergists customarily recommended kapok 
as a feather substitute in pillows. However, it soon became evident that a 
high proportion of patients rapidly became sensitized to kapok. This is there- 
fore little used as a substitute at present. Silk ravelings used in special pillows 
(see mattresses) are a satisfactory substitute provided one is not sensitized to 
silk. The simplest and apparently most effective method is the covering of the 
feather pillow with a dust proof fabric. The writer finds those commercially 
available and equipped with zipper for removal, adequate in most cases. An 
advantage is that they may be carried when one is traveling. If one prefers to do 
without pillows one should bear in mind that they must not be on the bed in the 
daytime as well as not at night since feather dust sifts down onto the sheet. 
Some patients place pillows under the mattress, thus raising the head of the 
bed slightly. Horse hair or felt pillows may be used if one is not sensitized to 
their ingredients. 

If one finds oneself in a hotel and has forgotten his pillow cover, a fairly 
satisfactory, although noisy, pillow cover may be made by telescoping two paper 
laundry bags over the pillow. These are covered with a fresh pillow cover. On 
a Pullman ear the grey paper hat bags may be used. In the absence of any of 
these, the pillows may be discarded. One should, however, sleep with one’s head 
toward the foot of the bed where no feather dust has sifted down. 

Rubber pillows made of ‘‘sponge rubber’’ are available and pillows of glass 
fibers are being manufactured. These are quite comfortable and quite durable 
and are entirely free of any sensitizing substances. 


Orris Root 


The powdered root of the Florentine iris is widely used in the manufacture 
of cosmetics, perfumes, ete. The value of orris root powder lies in its flesh color, 
the facet that it clings smoothly to the skin, and that it serves as a mordant for 
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perfume, retaining the odor. It has a pleasant odor, resembling that a Mtr 
It may be a constituent of face powders, taleum powders, tooth pow ee we 
pastes, shaving creams, sachets, cleansing creams, eold creams, bath salts, : : 
It was formerly used in adhesive plaster. During the recent war the supply o 
orris was cut off and its use largely stopped. It is not found in face powders or 
taleums as formerly and is no longer used as a dry shampoo. Orris oil may be 
used in scented soaps, toilet waters, smelling salts and hair tones. Tincture of 
orris may be a constituent of skin creams, cucumber cream, sunburn lotion and 


complexion beautifiers. 





Fig. 222.—Orris root. The iris plant and large fleshy root from which orris root powder and oil 
are derived. 


A chief difficulty in the avoidance of these types of preparations is that 
most of them are proprietary, made with secret or semisecret formulas, and that 
it is difficult to learn of the constituents. In the last few years, since recognition 
of orris root as a frequent allergen has become widespread and the war cut off 
supplies, manufacturers have ceased to use orris root in their preparations. 
Orris oil is used in moderate amounts at this time. Other ingredients may be the 
‘ause of trouble. Most reputable manufacturers are now willing to cooperate in 
determining allergenie substances in their products and some will provide their 
formulas on request. A few concerns have shown great interest in collaborating 
with the medical profession in the preparation of cosmeties and similar materials 
which are truly nonallergenic for the particular individual. These concerns will 
name all constituents and most of them will prepare special cosmetics for a given 
case if it has been found that that case is sensitized to any one or more of the 
usual ingredients of their products. The writer has felt that sueh econeerns 
should receive the support of physicians since it is upon them that one must rely 
for individualized service to the patient. . 
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Other cosmetic constituents.—It should be borne in mind that when a 
cosmetic is under suspicion the patient should be tested with the particular 
cosmetic which she is using, whether or not it is said to eentain orris root. 
Other constituents might be causing trouble. Manufacturers of cosmetics made 
especially for the allergic individual and, as far as is possible, made of non- 
allergenic materials, have now made available the various powders, ereams, oils, 
shampoos, lotions, and other cosmetic materials. No such material may be said 
to be ‘‘nonallergenic”’ since some persons may be found who are sensitive to any 
of the constituents even though these are chosen for their innocuous behavior. 
But, for most persons, they are entirely satisfactory. These include Almay, 
AR-EX, Frost, Mansfield. Marcelle. These are usually available at drue and 
department stores. 

We have said much of the acquisition of sensitization following prolonged 
exposure. Black has described an interesting example. A woman, known re- 
active to Orris root, worked in a beauty parlor where her duties consisted chiefly 
of giving orris root shampoos. This produced asthma and nasal blockage. She 
was found nonreactive to buckwheat flour. Since this could be used as a sub- 
stitute she substituted it in ner work for ten months, after which she developed 
asthma and was now found reactive to buekwheat. She was found not sensitized 
to rye flour. This was substituted in her work. The change was followed by 
relief for about a year after which, with return of asthma, she was now found 
reactive to orris root, buckwheat, and rye. Barley and rice flours were negative. 
She changed to barley flour with consequent relief to the time of writing (8 
months). 

In this ease both clinieal experience and the negative skin reactions indi- 
cated that the patient was nonallereic to all except orris root until after pro- 
longed exposure. 

Lambright and Albaugh reported a case of rhinitis with itching and burn- 
ing of the eves and nose, lacrimation, rhinorrhea, obstructed nasal breathing and 
malaise, shown by intracutaneous test to be due to the lycopodium used in a 
sealp powder recommended for oily scalps. The patient was relieved on avoid- 
ance and again experienced symptoms following re-exposure. Two friends with 
similar symptoms were relieved when she advised that they also avoid the 
powder. 

Bullen has deseribed perennial hay fever from Indian gum (Wwaraya gum) 
used in wave set material. Indian gum is also used in some foods such as 
eustards and ice creams to make them hold their shape when cut. Asthma 
from flaxseed in wave set material, first reported by Grant, is quite common. 


Pyrethrum 


This common constituent of insect powders and sprays is the dried 
powdered flower of the pyrethrum plant, a member of the chrysanthemum 
family. It is grown principally in Asia, southern [France and California. 

A surprising proportion of the inhalant allergic population will state even 
prior to testing that symptoms increase when they are exposed to insect powders 
or sprays either in the house or in the garden, Pyrethrum allergy may be sea- 
sonal, due chiefly to the fact that the materials are used seasonally, Pyrethrum 
exposure may also follow the use of moth preventives in closets. 

Some friends of the writer have six dogs. During the summer the dogs are 
repeatedly sprayed with Flt. Two of them promptly develop vasomotor 
rhinitis which lasts several hours each time they are sprayed. The others do not. 
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Avoidance at home is usually easy but may be difficult away from home, 
in the houses of others, in theaters and other public places. The process of 
moth-proofing carpets, upholstery, draperies, in homes and especially in dark 
moving picture theaters where moths are likely to congregate, usually consists 
in impregnation with a compound containing pyrethrum or one of the other 
insecticides to be mentioned below. Piness has reported fatal anaphylactic 
shock in a person allergic to pyrethrum who intentionally went into a theater to 
test out his reaction. 

As a consequence desensitization is often required in addition to as much 
avoidance as can be carried out. Desensitization with extraet of pyrethrum 
as with dust, feathers and orris root and most other inhalant allergens is usually 
satisfactory. 





Fig. 223.—Pyrethrum. 


Other insecticides. Lethane.—Lethane is a trade name for an aliphatie 
thiocyanate widely used in insect sprays either alone or with UAT, . Ir 
prescribing a spray containing lethane as a substitute one must make cert : 
only that the substitute contains lethane but Bhes apie tae 
pyrethrum. 


also that it does not eontain 


*Manufactured by Rohm and Haas Company, 222 Ww Washington Squat Philadelp) 
F as : are, Mladelphia, Pa, 
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‘*Lethane 384°" is used only in sprays, not as a powder. Sensitization to this 
synthetic has not yet been reported but past experience indicates that it will 
probably occur at some time. Testing for sensitization to a spray containing 
lethane should be done by the nasal contact method, inhalation of air into which 
the material has been sprayed. 

Para-dichlor-benzene.—This is an effective moth repellent sold as moth 
erystals. It may be purchased under its chemical name; trade-marked names 
for the same material usually imply a higher price. Placed in a closet or 
hung in a suitable container it slowly volatilizes. daker (1938) has re- 
ported dermatitis in a woman, occurring each time she wore dresses which 
had been hung in a closet with para-dichlor-benzene. Positive patch reaction 
was elicited by exposure of the skin to the vapor of para-dichlor-benzene. The 
material was fastened in the bottom of a pill box which was then inverted over 
the skin so that there was no direct contact. After dry-cleaning, the clothes 
were again worn without difficulty. 

Derris root. Cubé. Rotenone.—Derris is a genus of tropical shrub com- 
prising about 40 species. It is found practically throughout the tropies inelud- 
ing Australia and is more abundant in the Old World than in tropical America. 
It has long been used by natives as an arrow poison and especially as a fish 
poison. It is highly toxie for cold-blooded animals and insects but not for man. 
Natives, therefore, use the root of derris to eatch the fish which they then proceed 
to eat. Haag finds that its reaction is not like that of curare but that it appears 
to anesthetize nerves and causes death from respiratory failure. 

There are four active principles, the chief of which is rotenone. 

The insecticidal properties of derris were recognized in 1924. It came into 
rather wide use especially in powders such as flea powders. Weston (1937) 
reported two cases of asthma due to such powders. Contact dermatitis has been 
reported from its use on the skin. It, as other insecticides, has been very largely 
replaced by DDT. 

DDT.— Dichloro-diphenyl]-trichloroethane. was synthesized by Ziedler in 
1784, but its insecticidal properties were not recognized until 1940. During 
the recent war it was intensively studied and put into wide use. It is now 
available for household use in various preparations. The powder is stable. It 
is not water soluble and is usually dispensed in kerosene, polymethyl naptha- 
lenes, xylene, fuel oil or cotton seed oil. It is frequently used as an aerosol. 
It has not been shown to cause allergic reactions but the solvents most used 
are irritants and may cause dermatitis and ingestion of sufficient amounts may 
cause toxie symptoms. 


Kapok 


Kapok is the fiber obtained from silk-cotton trees, which include several 
tropical genera of the family Bombacacede. This family is closely allied to the 
cotton plant (Gossypium). Silk-cotton trees are native to Central and South 
America and the East Indies. They are abundant in the West Indies. The trees 
are large with handsome mallow-like yellow flowers which appear just before the 
leaves and are followed by large pods. When mature, these burst open causing 
the tree to appear covered with elistening white thistledown. The seeds them- 
selves are covered with delicate cottonlike fibers which are carried long dis- 


tanees by the wind. These fibers are too short to be woven into textiles but 
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are used as stuffing in cushions and upholstery and as a source of buoyaney 
in life preservers. They are marketed under the name kapok. Most commercial 
kapok comes from Java. 

CG. T. Brown states that persons allergic to cottonseed are frequently al- 
though not necessarily allergic to kapok. On the other hand, kapok sensitization 
is practically always accompanied by cottonseed sensitization. 

Cohen, Nelson and Reinarz (1934) concluded from their studies that house 
dust allergen develops in cotton linters under conditions which exclude the 
possibility of contamination with other common allergens or with bacteria or 
molds. They state it is probable that the house dust allergen is developed dur- 
ine the ageing process in cotton linters and probably in other substances such 
as feathers and kapok. Wagner and Rackemann (1937) attempting to con- 
firm these findings, using kapok, found that sterilized kapok does not develop 
an allergen positive for dust allergics during deterioration except when con- 
taminated with certain specific molds. They find that there are molds having 
a predilection for kapok as a substrate. The development of the active skin 
test principle depends upon the growth of molds in the kapok fibers, and skin 
test activity is direetly proportionate to mold growth. This confirms the early 
pioneer work of Van Leeuwen. 


Tobacco 


Inhalant allergy to tobacco or tobacco smoke is fairly common. A. Brown 
records his observed incidence as 1 per cent of asthmatics. This is probably 
fairly representative of any large group. A much larger proportion give low- 
grade positive endermal skin reactions, nonspecific, due to natural irritants. 
Low-grade or borderline reactions should be ignored. Similarly, many with hay 
fever or asthma may complain of the mechanical irritation of tobacco smoke 
even though they are not sensitized thereto. In the presence of true sensitiza- 
tion therapeutic desensitization in the writer’s experience is usually very satis- 
factory. z 

The use of tobacco may cause not only inhalant allergy but contact 
dermatitis as well. Some persons who develop dermatitis, especially of the upper 
lip, when smoking cigarettes find that they can avoid this by using cigarette 
holders. Others must discontinue smoking altogether. I have seen one young 
woman who develops angioneurotic edema of the lips whenever she touches them 
with any variety of cigarette. I have seen a young woman allergic to tobacco 
smoke who develops urticaria when smoking and will manifest hives when she 
goes into a restaurant where others are smoking, even though she is not. 

The wrappers of cheap five-cent cigars usually are stuck together with a 
gum traga ‘-anth paste. Gum arabie is used in cheap Habana wrappers. Jamaica 
rum is used in cheap tobaccos. In good Habana there are no additions other than 
water. Poor grade Habana has a Jamaica rum filler. Nickel cigars often have 
a glucose syrup paste holding the wrapper. Usually this is corn syrup. The 
writer has observed a patient, allergic to a number of antigens, who had chronie 
indigestion as long as he smoked cigars known to have corn syrup in the 
wrapper. When he changed to more high-grade cigars his indigestion disap- 
Pee chan the tobacco business he knew the constituents of the cigars. 

Jne should test not only wi aceo extract y tracts of tob 
smoke. Different pei of bias eee rae a oe a 7 * “a Z seek 
differ in antigenic activity. Many aiiece neta crete re ighede ae 

an l y. s aterials are used to give the 
characteristic flavor to various brands. 
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The simplest procedure for making tobacco smoke extract consists in the 
operator's bubbling exhaled smoke through Coca’s fluid which is later sterilized 
by filtration. An apparatus for suckine smoke through Coca’s fluid may be 
rigged up with a suction pump. The American Tobacco Company has devised a 
very effective apparatus which employs intermittent suction, thereby burning 
the cigar or cigarette at the same speed as in the normal process of smoking. 
(Fig. 53.) ' 
Flaxseed. Linseed 


Although flaxseed sensitization is not common it is usually very intense 
when it does occur. Inhalant allergy due to flaxseed is usually due to hair rinses, 
chicken feed, some varieties of which contain flaxseed, or to fresh paints and 
varnishes. Flaxseed asthmatics almost invariably develop severe asthma when ex- 
posed to the latter. Indeed, many asthmatics appear to do so even though giving 
negative skin reactions to flaxseed. It is a safe precaution to advise all asthmatics 
to avoid exposure to them. 

There appears to be some tendency toward crossed reactivity with flaxseed, 
cottonseed and kapok. Not infrequently persons will react to all three. Tuft 
states that this group reactivity also involves mustard seed, the legumes and 
the edible nuts. 


Animal Hairs and Danders 


Almost every known variety of animal hair, dander or fur has been de- 
seribed as responsible for inhalant allergy. Hyde Salter (1868) mentioned the 
horse, cat, dog, rabbit, hare, cow, guinea pig and wild beasts. Gould and 
Pyle (1896) mentioned mice and rats in addition. Walzer (1981) lists horse, 
eat, dog, goat, rabbit, wool, feathers, cow, hog, camel, mouse, guinea pig, chamois, 
monkey, muskrat, prairie dog, fox, squirrel, ermine, deer, moose, caribou, ‘‘and 
others too numerous to mention.’’ The three commonest general groups are (1) 
occuptional exposures (horse, cow, chamois fur), (2) pets (cat, dog, monkey), 
and (3) clothing (rabbit fur, camel hair, goat hair [mohair], seal, ete.). Ocea- 
sionally the etiologic relationship is hard to trace. An example is the stuffed 
head of a caribou. 

Horse dander.—De Besche (1909) suggested that horse asthma is an 
anaphylactic phenomenon. While only a small percentage of the allergic 
population reacts to horse dander, horse asthma is nevertheless one of the com- 
monest manifestations of allergy to animal hairs. In great measure it is an oecu- 
pational disease, being observed much more frequently among teamsters, stable- 
men and sportsmen than in other groups. As a rule, sensitization is quite perma- 
nent, although there are no statistics on its permanence among those whose oceu- 
pation enables them to avoid repeated exposure. Desensitization is sometimes 
reasonably effective. It will be brought out in the chapter on Serum Disease 
that rapid desensitization of horse asthmatics preparatory to serum therapy is 
almost universally unsuecessful. The reverse does not hold. Horse asthmatics 
may be hyposensitized in the treatment of asthma since the urgent need for 
‘apid build-up is not a factor. 

Some horse asthmatics, reacting to horse dander, will be found to tolerate 
horse serum. Others will not. This is because there are two antigens in horse 
hair, the dander antigen and the serum antigen. One who is allergic to both 
cannot take horse serum. One allergic only to the dander, antigen may be given 
horse serum. Walker found that 22 per cent of horse asthmatics also reacted 
to horse serum. De Besche (1937) found likewise. 
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At times, exposure is quite indirect. The writer observed a horse asthmatic 
who experienced attacks if her brother who had been riding failed to change his 
clothes before sitting next to her at dinner. She also developed symptoms when 
the wind was from the direction of a large stockyard two blocks away. De 
Besche (1937) described similar cases, such as the wife of a veterinarian. He 
believes that there may be a volatile factor. He speaks of persons who develop 
asthma when near a person who ‘‘smells horsey.’’? He extracted the character- 
istically odorous substance of horse urine which he exposed in an uncorked 
bottle in a room in the presence of asthmatics. The majority of patients so 
tested developed asthma. He describes several instances of asthma among horse 
asthmaties due to eating horse flesh. As a rule the horse flesh was a constituent 
of sausages. I have observed a boy allergic to horse hair who also experienced 
asthma when exposed to mules. 


Cats and dogs.—It is not sufficient for a cat or dog asthmatic to avoid 
contact with these animals. The animals should be kept out of the house at 
all times. The writer observed a boy reactive to dog hair who developed 
persistent asthma after he had moved into another house, the previous occupant 
of which had had several dogs. De Besche caused a eat to le on a chair for 
a time. He then removed the cat and instructed a cat asthmatic to sit in 
the chair. The patient did not know of the cat but promptly developed 
asthma. Walker found that 70 per cent of those reacting to cat hair also 
react to cat serum. Exposure is not always easy to trace, especially in 
dogs. A huntsman in the writer’s experience had asthma only when hunt- 
ing. He was found allergic to dog hair and it developed that dogs were near 
him only when hunting. Another huntsman had attacks when hunting and 
also after opening a closet where he customarily kept his hunting clothes. 
This man was found allergic to rabbit hair. He had a large pocket in the back 
of his coat in which he earried game. 

Inhalant allergy to rabbits and guinea pigs is not extremely uncommon 
among laboratory workers. 


Castor Bean Dust 


There have been at least 50 cases of inhalant sensitization to castor bean 
dust reported by Arnold, Snell, Figley and Elrod, Vaughan, Bernton, Foll- 
weiller, Haley, Bernard and by Bennett and Schwartz. 

Thirty were in a single report by Figley and Elrod, occurring in individuals 
working in a Toledo castor oil mill or living in its neighborhood. Vaughan 
traced two cases to a Virginia fertilizer factory which used castor bean meal 
obtained from the Toledo factory. Later he found another ease in North Caro- 
lina, a boy who handled fertilizer obtained from the Virginia factory. Four 
of the fifty cases occurred in laboratory workers after repeated exposure. Two 
were in persons engaged in the handling or transportation of castor beans. The 
extreme toxicity of castor bean allergen for those sensitized thereto is indieated 
by the fact that Bennett and Schwartz observed three plus skin reactions follow- 
ing the intracutaneous administration of 1:100,000,000 dilution. Ratner and 
Gruehl, also Barnard, have demonstrated that the toxie ricin element is in no 
way related with the allergenic element. Bennett and Schwartz found that 
an asthmatic extremely reactive to castor bean dust could drink castor oil with 
impunity, 
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Miscellaneous 


Howard Lee has told the author of an asthmatic working in a mateh 
factory whose symptoms were traced to formaldehyde used to harden the tips 
of matches. Intentional inhalation of fumes of very weak formaldehyde caused 
an asthmatic paroxysm which lasted nearly three days. 

Lee has observed a number of persons who say that their hay fever is 
worse when using Kleenex. In one such case he made an extract to Kleenex, ob- 
taining positive intracutaneous reaction, with negative controls on nonallergics. 
We have had a similar case, likewise positive by skin test.* 

A man with asthma living in the East reacted to deer hair. Conversation 
developed, to our surprise, that he had deer as pets. His asthma was relieved 
after he had disposed of the animals. 

A friend of the writer, critical of allergy in general, was found reactive 
to hog hair. Since he was not a farmer and could see no possible connection 
this amused him. He later purchased a group of prize hogs. One afternoon, 
with friends, he got into the pen to show off his prize hogs. He soon developed 
severe urticaria. 

Allergic svmptoms oceurring only when the subject is hunting need not 
necessarily be due to pollen, dog hair or game fur. A man had urticaria only 
during the hunting season and then only after hunting. It developed that this 
was due to chocolate candy. He eats chocolate only during the hunting season, 
when he carries chocolate bars and eats them for his lunch. 

I have observed a patient who develops asthma when inhaling the fumes 
from witch hazel. 

The Christmas holidays may be the worst time of year for some allergies. 
A few eases of inhalant allergy to Christmas tree have been reported. A boy 
reactive to chocolate followed his diet except at Christmas, when he regularly 
developed asthma from chocolate candy. A man allergic to wheat had a flare- 
up of dermatitis after eating fruit cake. Some persons experience recurrence of 
symptoms at this time merely from overeating. A young woman allergic to 
dust regularly had asthma on Christmas Eve from going to the attic for old 
Christmas tree decorations. A woman with urticaria due to tomatoes who 
cooperated none too well in her diet had severe urticaria at Christmas. She had 
eaten tomatoes. Her philosophy was, ‘‘Christmas comes but once @ year.”’ 
At the other extreme an asthmatic child had always had difficulties at Christ- 
mas prior to allergic study. The next Christmas her mother stated that it 
was the first comfortable Christmas the child had ever had. 

I make no attempt to enumerate all those allergens which have been re- 
ported responsible for inhalant symptoms. The list would be too long. The 
eommoner ones mentioned should be considered in the routine study of every 


nonpollen inhalant allergic. 


*Lee, Howard, Oshkosh, Wisconsin. Personal communication, 


PART VIII 
BACTERIA 


Living cells are capable of 
being trained or educated. 
In other words, their be- 
havior may be modified by 
changed environment. 


—Vicror CC, VAtGHAN 


CHAPTER LVI 
BACTERIAL ALLERGY AND VACCINES 


Here we enter that field which is probably more confused than any other 

division of the subject. 
Experimental 

The allergic reaction to bacteria is far more complex than that to exogenous 
allergens, due in part to the comp!ex structure of bacteria and in part to the re- 
sponse of the host. This is true with dead bacterial vaccines, and is further 
complicated in the presence of living bacteria growing within the body. 

In bacterial allergy we shall see a differentiation into two distinet phases. 
Each has been extensively studied and each has surprisingly enough been 
given a distinctive terminology to which very few have taken exception. 


Bacterial Anaphylaxis 


Anaphylaxis of the experimental type, similar to that of the guinea pig 
to egg white or horse serum, was demonstrated very early by Rosenau and 
Anderson (1907), and confirmed by others. These authors found that dead 
colon, anthrax, typhoid and tuberele bacilli could sensitize and, on reinjection, 
produce anaphylactic shock. Vaughan and Wheeler confirmed these observa- 
tions and showed that with these proteins, as with egg white and horse serum, 
the whole antigen can be split into moieties, one of which will sensitize, while 
the other produces shock but does not sensitize. Refinements in the produe- 
tion of protein split produets have more recently confirmed the existence of 
two moieties, not identical with those of Vaughan and Wheeler, and have dem- 
onstrated their allergenic significance. 

True bacterial anaphylaxis has been shown by (1) classical shock in the 
sensitized animal, (2) passive transfer and (3) positive reactions in the Dale 
uterine strip technic. None of these is accomplished as easily with bacteria 
as with egg white or serum. The more complex nature of the bacterial antigen 
has been shown by a number of observers, the more striking contributions be- 
ing as follows: 

Residue antigen.— Zinsser (1923) separated tubercle germ substance into 
Iwo moieties, a nucleoprotein and a nonprotein which he termed residue antigen, 
He showed that while the former caused antibody production, the latter did 
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not. With antibodies once formed, the latter was capable of uniting to cause 
shock. He coneluded that his residue antigen was a hapten, comparable to those 
previously described by Landsteiner for drues. 

Specific carbohydrate.—Ileidelhberger and Avery demonstrated similar 
fractions in the pneumococecus, a group-specific protein and a type-specific 
soluble carbohydrate. They showed that immunologically the protein was 
specific for all pneumococci and could produce sensitization, either alone or 
combined with the type-specific carbohydrate. The latter was incapable of 
producing sensitization, but, once the sensitized state had been produced either 
by the protein or by the combined protein and carbohydrate, it could produce 
shock. The residue antigen of Zinsser and the specific carbohydrate of Avery 
produce no antibodies, but if antibodies exist they will combine with them to 
produce anaphylaxis. This is analogous to the situation in allergy to aspirin, 
quinine and other nonprotein drugs. We may look upon the soluble specific 
substance-as hapten. Avery and his collaborators have confirmed this hy- 
pothesis by showing that a chemically pure sugar radicle may be attached to 
a simple serum globulin to form a new protein complex with biologic specificity 
of its own. 

Denaturization.— Early positive skin reactions of the wheal and erythema 
type to tubercle bacillus substance are not observed, but are seen with pneu- 
mocoecus substance and with pneumococcus carbohydrate, a fact which sug- 
gests to Zinsser that its absence in the former ease is due to difficulties in ex- 
traction of the antigen. Pneumococcus antigen may be obtained by a simple 
process of autolysis, while tubercle antigen receives much more intensive 
chemical treatment. This suggests that much of our difficulty in the study of 
clinical bacterial allergy with vaccines, is due to the denaturizing effect of 
manipulation. 

Bacterial anaphylaxis as described above is an interesting laboratory 
phenomenon, but one with which we rarely have to deal in clinical medicine. 
Clinieal studies deal more with bactérial allergy. 


Bacterial Allergy of the Tuberculin Type 


Pirquet (1907) described a delayed reaction following skin testing with 
tubereulin—erythema, induration and occasionally even necrosis developing 
after 24 to 48 hours. This is characteristically present in tuberculous persons 
and animals, but is absent in the nontuberculous. In view of its specificity 
he considered this reaction allergic. Confirmation is found in that the tu- 
bereulin reaction requires an incubation period of from 7 to 10 days after in- 
fection of the animal, before it will respond positively. 

Immunologists have assumed that this reaction is basically different from 
the prompt positive to extrinsic allergens; that it depends on an interaction 
between the host and the invading organism. We shall see that there may 
be a common basis for the delayed tuberculin type reaction and the delayed 
extrinsic allergen reaction, but for the moment our interest is in tracing the 
historical development of the more generally accepted concepts of today. 

Third factor—tissue reaction Baldwin (1910) presented evidence that 
skin sensitization of the tuberculin type does not occur in the absence of 
active infection within the living organism. The conclusion was that the tu- 
berculin reaction depends either upon liberation of a toxin or other secretion 
from the living organisms, or upon inflammatory tissue reaction in the 


tuberele. 
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Baldwin further showed that animals artificially sensitized to tubercle germ 
substance did not give the typical tuberculin skin reaction. The two con- 
ditions appear to be different, the latter dependent upon the presence of tis- 
sue reactions against the organism. 

Zinsser and Petroff later showed (1924) that dead tubercle bacilli could 
produce tuberculin sensitiveness, provided tuberele was formed in the tissues 
following injection. This fact removed metabolic activity on the part of the 
bacteria from consideration and gave further substantiation to the assumption 
that tuberculin sensitization depends upon the inflammatory tissue reaction, 
the tubercle. 

The observations of Dienes give further substantiation of the specificity 
of the delayed tuberculin reaction modified by the tissue responses of the host. 
When ege white was injected into tuberculous lesions of guinea pigs, skin 
sensitization to egg could be demonstrated after seven days, but in this case 
it took on the form of a delayed response indistinguishable from the tuberculin 
reaction. Nontuberculous guinea pigs similarly treated with egg white showed 
the early type of skin reaction. Dienes’ observation suggests that the tissue 
cells involved in the tuberculous lesion in some way determine the nature of 
the subsequent skin reaction. 

Zinsser summarizes his discussion of the significance of the tubereulin re- 
action with the following points: 

(a) Since the tuberculin and similar reactions are specific, one must as- 
sume that the excitant or stimulating substance emanates from the bacteria. 

(b) Since the skin reaction may become positive after injection of dead 
bacilli, a soluble toxin or other substance produced by living organisms is 
excluded as a necessary factor. 

(ce) Since allergy, indicated by the skin reaction, develops only when 
there has been a tissue reaction around the injected organisms, the action of 
the inflammatory tissue, possibly its enzymes, is required for the liberation of 
the sensitizing antigen from the bacteria.’ 

(d) The fact that tuberculin, injected into a nontuberculous pig, will not 
sensitize the animal suggests that in the manufacture of tuberculin the 
antigenic substance is destroyed. This substance is formed or liberated more 
gently and with less damage by the action of the inflammatory tissues upon 
the bacteria. 

(e) With organisms such as the pneumococeus, from which the nucleopro- 
tein fraction may be obtained in vitro without such extensive chemical treat- 
ment, tuberculin type reactions may be induced following vaccination. Here, 
the intervention of tissue reaction is unnecessary. 

Summarizing, bacterial allergy is a specific hypersensitiveness to antigenic 
material of the nucleoprotein type, discharged into the body from infected 
foci. It is liberated from the latter by inflammatory tissue reaction. Failure 
to produce sensitization of the tubereulin type by injections of tubereulin is 
due to the violence of the chemical manipulation required to get the antigenic 
substanee into solution. | 

There is no passive transfer of tubereulin allergy. 

Shwartzman phenomenon of local tissue reactivity.—_Shwartzman (1928) 
described a curious phenomenon of loeal tissue reactivity to bacterial filtrates. 
A filtrate, free from autolytie products, was injected into the skin of a rabbit. 
'wenty-four hours later the same filtrate was administered intravenously, 


Within four or more hours after the second injection a sharply cireumseribed 
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inflammatory area with hemorrhage and at times, necrosis, appeared at the 
site of first injection. The skin-preparatory injection produces no loeal man- 
ifestation until after a second intravenous or reacting injection is given. The 
local skin susceptibility to injury by this procedure is only temporary, disap- 
pearing after 48 hours. 

The phenomenon has been produced in rabbits, goats, horses, guinea pigs. 
There is evidence that it may occur not only in the skin but also in internal 
organs such as stomach, kidney, liver, peritoneum, intestines, testes, joints and 
sarcomatous tissue. Only certain bacteria have been shown to produce it. 
These include the typhoid-dysentery group, cholera vibrio, pneumococcus, 
gonococcus, meningococeus, streptococcus, influenza bacillus, pertussis bacillus, 
the bacillus of hemorrhagic septicemia. Leptothrix, certain viruses and cer- 
tain malignant tumors have done likewise. 

No strict specificity has been observed, since if any one of the above is 
used as the preparing factor, either it or any of the others may be used as the 
reacting factor. 

There is evidence of an immunity response, or increased tolerance, since 
horses may be immunized against the phenomenon. Such immune horse serum 
neutralizes the preparatory or reacting substance, thereby preventing the 
phenomenon. This procedure may possibly lead to the development of new 
therapeutic sera. 


Relationship to anaphylaxis.—Evidence has been presented, especially by 
Gratia and Linz, suggesting that the Shwartzman phenomenon is allied to 
anaphylaxis. Shwartzman (1937), however, has presented convincing reasons 
why the two are not related. These include (1) absence of specificity in the 
relationship between the preparatory and provocative factors; (2) failure to 
elicit passive transfer or specific desensitization; (3) the shortness of incuba- 
tion period (a few hours) ; (4) the fact that the state of reactivity is induced 
by a single first injection; (5) the failure of animal proteins to produce a sim- 
ilar phenomenon. Certain blood changes such as leukopenia and delayed co- 
agulation suggest similarity to anaphylaxis, but are due merely to the intro- 
duction of bacterial filtrate into the general circulation. In histologic appear- 
ance there are distinct differences between the Arthus phenomenon and the 
Shwartzman phenomenon. 

Shwartzman does believe that there may be some connection between the 
phenomenon and that of bacterial allergy of the tuberculin type. In this case 
the skin test represents the preparatory factor, while substances secreted into 
the blood from the focus of infection (tubercle or other infective focus), con- 
tribute the reacting factor. 

The evidence is by no means conclusive. Although the phenomenon is often 
mentioned in discussions of bacterial allergy, there is rather more evidence that 
it is a toxin phenomenon. In last analysis there is as yet no explanation of its 
mechanism or significance. 

Allergy in rheumatism.—Haptens have been produced with organisms 
other than tubercle bacillus and pneumococeus. These include Bacillus lactis 
aerogenes, pneumobacillus, yeast and streptococcus. Tubereulin type reactions 
have been obtained with extracts of tubercle bacillus, B. mallet, Brucella 
abortus, Brucella melitensis, gonococeus, Treponema palhidum, Streptococcus 
scarlatinae, Streptococcus hemolyticus. 

A number of investigators have studied a possible bacterial allergic 
factor in rheumatic fever and atrophic arthritis. The joint manifestations of 
rheumatism usually oceur without local infection, thus suggesting an allergic 


724 BACTERIA 


or kindred reaction. Swift and Kinsella (1919) demonstrated that no single 
streptococcus is responsible. The idea of a number of potential excitants, 
with but a single type of tissue response, again fits into the conception of 
allerey. Most organisms isolated from rheumatie cases are of the Strepto- 
coccus viridans group, which latter manifest a strong tendency to develop 
chronie foci in man. However, they are not bacteriologically or serologically 
identieal. Although such streptococeal foci are found in many rheumatic 
cases, positive blood cultures and positive joint cultures are rare. Joint lesions 
may be produced in animals with extracts of these organisms. ; 

Swift states, ‘‘. . . the so-called allergic theory does not establish un- 
equivoeally the etiological relation of streptococci to rheumatic fever, but 
only furnishes us with the best explanation of how different strains can all 
induce a similar clinical and microscopic picture.”’ 

Indirect evidence suggesting an allergic factor in atrophic arthritis is 
contributed by the observations of Crowe, Small, Frieberg, Dorst, Vaughan, 
and others, on the need for extremely small dosage in vaccine treatment, 
following in general the principle of coseasonal pollen therapy. 

Significance of the delayed reaction.—The delayed or tuberculin type re- 
action is especially characteristic of bacterial allergy and appears to be specific 
within rather narrow limits. The suggestion has been made that the absence 
of the early skin reaction may be due to defects in our methods of preparing 
the antigen. With those bacteria in which simpler methods are used early 
reactions have been observed. In routine skin testing with stock and autog- 
enous vaccines, the delayed reaction is a characteristic positive finding, but 
early or half-hour responses are seen in my experience in from 5 to 10 per cent 
of tests. 

We should also bear in mind that delayed positive reactions are observed 
in routine testing with extrinsic atopens, foods, pollens and other inhalants. 
The writer attaches more significance to these following the scratch test than 
following endermal testing, since in the latter an uncertain proportion may be 
nonspecific, due to chemical irritation by constituents of the extract. In the 
earlier discussion of the delayed reaction (Chapter XIX) the author sug- 
gested that this might well be a specific reaction, less explosive in nature, due 
to the fact that at the time of testing the patient was in more or less con- 
stant or chronic contact with the allergen. In bacterial allergy with chronie 
foci of infection, this would be definitely the case and if the concept is correct, 
one would expect the reaction to be less explosive. 

For the present this cannot be accepted as more than a suggestion. It is 
safer to accept the general conelusion of bacteriologists, that the reaction is 
dependent upon a “‘third factor’’ besides antigen and antibody, the factor 
of tissue activity. Even this is no adequate explanation, since the tissue 
factor still remains incompletely explained. However, the following recent 
investigations might be reviewed in connection with the writer’s suggestion. 

Development of sensitization.—Dienes has observed that repeated intra- 
cutaneous injections of foreign serum and egg in guinea pigs caused gradual 
evolution of delayed, tuberculin type reactions. With further injections, 
the immediate or wheal type reaction gradually evolved. Jones and Mote ob- 
served a similar evolution of skin sensitization, from the delayed tubereulin 
type to the prompt wheal, following repeated injections of rabbit protein 
into the skin of man. Simon and Rackemann confirmed these latter observa- 
tions, using guinea pie serum. Injections were given at weekly intervals to 
persons suffering from respiratory allergy and to others, used as controls, who 
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gave no history of allergy. The evolution of the positive skin reaction was 
similar in both groups, again showing confirmatory evidence of no qualitative 
difference between the allergic and the nonallergic. Both eroups were sus- 
ceptible to artificial sensitization of the skin with guinea pig serum, the degree 
of sensitization being light or early when the tuberculin type reaction was 
obtained and strong when the wheal type was observed. It is also interesting 
in this connection that passive transfer was not accomplished at that stage 
in the development of sensitization represented by the tubereulin type re- 
action. Passive transfer was accomplished when whealing occurred. It should 
be reealled that tuberculin type sensitization cannot be transferred passively. 

The findings strongly suggest that both the anaphylactie and the tubereu- 
lin types of allergy have a common basis and that one factor which determines 
which type exists, is the abundance or otherwise of antibodies or reagins in 
the blood. 

Simon and Rackemann also sensitized the skin of atopic individuals to 
guinea pig serum following intranasal application. Nasal mucosal response 
was similar to the objective response in the skin. The first application caused 
no symptoms. Subsequent applications, early, caused delayed allergic coryza 
commencing after 24 hours and lasting several days. Later applications 
caused immediate nasal symptoms. Several weeks were required for this. 

Bacterial allergy and immunity.—At several points in this volume we 
have spoken of the apparent close relationship between immunity or adequate 
protection and allergy or madequate or disorganized protection. Nowhere 
has this been more comprehensively studied than in bacterial allergy. The 
concept developed almost with the beginning of the study of anaphylaxis. 
Otto, one of the first investigators, formulated the picture of the anaphylactic 
response based upon the Ehrlich side-chain theory of immunity. Doerr even 
included immunity in his classification of states of altered reactivity which 
were grouped under the heading, Allergy. It is quite true that in many of the 
reactions to infection, it is difficult to determine whether we are dealing with 
one that should be designated allergic or immune. 

For example, the following explanation of the immunologic mechanism 
that develops in the course of typhoid fever has always been attractive. 
During the ineubation period, the antigen, the typhoid bacillus, proliterates 
in the blood without causing symptoms. This phase is analogous to the first 
or sensitizing injection of an antigen and gradually calls forth antibodies. By 
the time sufficient of the latter have accumulated, and sufficient antigen is 
constantly being destroyed, symptoms of disease appear. Convalescence 
represents that period at which the antigen has been destroyed or sequestered, 
Symptoms are not explosive as in anaphylactic shock, because the process 1s 
a gradual one. If, following recovery, the living antigen again enters the 
body, it is promptly destroyed through its combination with antibodies, 
before it has an opportunity to multiply. Now, according to the theory, this 
is precisely the mechanism which is responsible for the development of sensi- 
tization to pollens or foods. In the latter case, once sensitization has de- 
veloped, reexposure usually involves the sudden entrance of such a large 
quantity of excitant that symptoms result. In this theory allergy and im- 
munity have a common basis, but there are many points that have never been 
established and we must conelude that the theory is but a stepping stone to 
a more adequate one which unfortunately has not yet been found, Rich has 
coneluded that bacterial allergy and immunity may be entirely independent. 
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Pagel (1938) like Rich finds that the phenomena of tuberculin allergy and 
immunity to tuberculosis may appear independently but considers the two as 
different degrees of the same allergie response. ‘‘ Immunity without hyper- 
sensitiveness indicates a higher degree of antibody production and thereby 
of tissue activity than immunity following hypersensitiveness. ”’ 

Does the delayed reaction represent a protective response? Seegal and 
Seegal have summarized the present rather confused state of information. 

(a) First, bacterial allergy of the tuberculin type may exist against 
organisms which are not causing disease in the individual ease. Filtrates 
from bacteria of the upper respiratory tract may produce skin reactions In 
healthy individuals. Tiltrates or vaccines from Streptococcus viridans, 
hemolyticus and nonhemolyticus, may produce positive skin reactions in nor- 
mal individuals. This may indicate previous subclinical infection. 

(b) Bacterial allergy (tubereulin type) to the organism causing a disease 
may occur during the course of a disease without any obvious relation to prog- 
nosis. The positive skin reaction appears to be but an associated phenomenon 
in the infection. This is especially noteworthy in parasitic diseases such as 
trichinosis, echinococcus infection, ascariasis, glanders and infectious abortion 
of cattle. 

(c) In other circumstances, allergy as evidenced by the delayed positive 
skin reaction may appear to exert a beneficial effect in the course of an infectious 
disease. This has been studied most extensively in tuberculosis. Children who 
have not yet developed a positive tuberculin reaction usually become rapidly 
worse when actively infected with tuberculosis. Adults giving positive tubereu- 
lin reactions run a much milder course if infected. Adults, such as nurses 
in a tuberculosis sanatorium, who fail to give positive tuberculin reactions, 
appear to be much more susceptible to active infection than those who are tuber- 
culin positive. Experimental confirmatory evidence is found in the Koch 
phenomenon (1891). Inoculation of the skin of a nontubereulous guinea pig 
resulted in extensive local infection, while that of a pig already infected and 
giving a positive tuberculin reaction resulted in a rapid local necrosis with 
subsequent local healing. This did not beneficially affect the outcome of the 
preexisting systemie tuberculous infection. 

(d) Allergy to the causative organism as indicated by the tuberculin type 
skin reaction may exert a harmful influence on the course of the disease. This 
is illustrated in arthritis, if we assume that the joint manifestations are al- 
lergic. It is also seen in the results of tuberculin administration in tubereu- 
losis. 

Obviously the problem of bacterial allergy is a much more complicated 
one than that of extrinsic or atopie allergy. Nevertheless, there is much to 
suggest a common basis. 

The Burky phenomenon.—The possible action of a bacterial toxin in 
fost ering the production of the allergic state is an interesting study. 

Burky observed that in the process of mmunizing rabbits to staphylo- 
coccus toxin, they became sensitized to the broth in which the toxin was pro- 
duced. Proceeding on the theory that a broth hapten was attached to the toxin, 
he attempted to produce sensitization to other substances. The protein of the 
crystalline lens is organ specific, apparently identical in all animals and dif- 
ferent from the somatic protein of the animal. Attempts to sensitize animals 
to lens protein have heretofore been unsuccessful. Burky grew toxin-producing 
staphylococcus in a eulture medium containing lens protein. Following injec. 
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tion of this lens-toxin combination into animals, he produced sensitization to the 
protein of crystalline lens. He next accomplished the same with rabbit muscle 
protein, sensitizing rabbits to their own muscle. 

Of especial interest to ophthalmologists is the fact that rabbits which 
had been thus sensitized to lens protein developed typical endophthalmitis 
on injection of lens protein into the anterior chamber of the eye. This is 
sometimes seen in persons who have been subjected to cataract operation, 
and it has been presumed that they have become allergic to lens protein. 

The clinical condition was deseribed in 1922 by Verhoeff and Lemoine 
who proposed the name endophthalmitis phaco-anaphylactica. Until the work 
of Burky it had not been reproduced experimentally, although Courtney has 
shown positive skin reactions to lens protein in persons who have experienced 
this form of ophthalmitis following lens extraction. Courtney tested his 
patients intracutaneously prior to lens extraction and desensitized those who 
gave positive reactions. With this preoperative treatment, he reduced the 
incidence of endophthalmitis. 

It is difficult to sensitize rabbits to ragweed. Using the same methods, 
Burky had no difficulty in apparently sensitizing rabbits so that they ex- 
perienced anaphylactic reaction following the inhalation of ragweed pollen. 

Significance.—There are two points in the practical application of this 
phenomenon. First, it seems possible that an individual might become al- 
lergic to some of his.own tissues as a result of the activity of staphylococcus 
toxin or other toxin elaborated in a focus of infection. The individual might 
become sensitized to some element of the infected tissue. The important point 
in this connection, as regards bacterial allergy, is that the customary testing 
with any number of pure culture bacterial vaccines might be negative in spite 
of the fact that the toxin of one of these bacteria might have been the re- 
sponsible sensitizing factor. 

The second point made by Burky is that an animal previously sensitized 
in this way to certain substances in his own tissues might react to the libera- 
tion of such substances following trauma, ete. Thus, rabbits that had been 
sensitized to rabbit muscle-toxin antigen, so that they reacted positively fol- 
lowing reinjection of this or of rabbit muscle alone, were found to react like- 
wise to simple muscle trauma such as pinching with hemostats. 

The reactions appear to be specific in that an animal sensitized to lens 
protein does not react to autogenous muscle protein and vice versa. 

This observation that staphylococcus toxin alters the antigenicity of or- 
dinarily inert substances and appears to increase so-called normal antigenicity, 
opens a new field in allergic study. Previous studies by Rosenau and Hooker 
with diphtheria toxin, showing that toxin-antitoxin serum mixtures produce 
higher sensitization to horse serum than does horse serum alone, point in the 
same direction, suggesting that this may be a characteristic of toxins in gen- 
eral. 

Swift and Schultz have confirmed Burky’s observation with other proteins 
and bacterial toxins. Burky had found that if one injects toxin in one site and 
lens protein in another, sensitization to the latter oeeurred in about one of 
four animals. Swift and Schultz likewise found that sensitization could be 
produced when toxin and protein were introduced, either into the same tissue 
with an interval of several hours between injections, or into different veins. 
They found a similar ‘‘synergie conditioning’? when horse serum and diph- 
theria toxin or st reptococecus toxin were used. 
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Haptens and Bacterial Allergy 


Recent studies have produced abundant evidence that a combination of 
allergen with some nonallergenic substance may result in a much more potent 
or more highly antigenic allergen. Harly hapten investigations dealt with the 
combination of nonallergenic chemicals such as iodine, iodoform or quinine, 
with protein. Almost any protein would do, since the antigenic specificity 
appears to lie with the nonprotein radicle or hapten. The theory of a com- 
bination with human protein after penetration into the body appeared to ex- 
plain drug idiosynerasy. Ilere it was only the hapten which entered the body, 
the protein-hapten combination being produced following penetration. 

In bacterial allergy we have again seen evidence of hapten activity. 
Ilere, however, we are dealing with a hapten-protein combination already 
formed before penetration. Even so, the concept of antigenic specificity re- 
mains, in great measure. Pneumococcus protein is responsible for the specific- 
ity of sensitization within the group of pneumococci, but the carbohydrate 
hapten attached to this protein determines type specificity within the pneu- 
mococeus group. 

Avery and Goebel have found that when two chemically different carbo- 
hydrates are bound to identieal proteins, the newly formed antigens are im- 
munologically different. When one carbohydrate is conjugated with two 
different proteins, both of the new proteins appear serologically alike. The 
‘-arbohydrates or glucosides alone are not precipitated in immune serum but 
when present, they do inhibit preeipitation of the sugar-protein antigen in 
such serum. The glucoside if administered prior to injection of the glucoside- 
protein combination will inhibit shock from the latter. This protective action 
of the glucoside disappears after two hours. The glucoside or carbohydrate 
must, of course, be identical with that which is present in the sugar-protein 
combination. The inhibitive effect is, therefore, specific. 

This is similar to what we have seen in the discussion of tubercle bacillus 
sensitization, where sensitization could be produced only with the sugar-protein 
combination; but such sensitization having once been produced, the sugar 
fraction could produce anaphylactic response. 

Ilere, then, we find the situation quite analogous to that in drug allergy 
in which only the hapten penetrates the body. And here again one might 
hypothesize a combination of bacterial hapten or carbohydrate with body pro- 
tein. This, also, brings us back to the Burky phenomenon in which the hapten 
appears to be staphylotoxin. If such toxins are secreted by organisms in foei 
of infection one must realize that in the clinieal allergies focal infection may 
eventually be shown to play a part which is specifie rather than nonspecifie. 

There is one point of difference between drue and bacterial haptens. 
While the latter may produce positive skin reactions, the former usually do 
not. The writer does not consider this difference fundamental. especially in 
view of the fact that so many differences which have appeared fundamental 
have in time been reconeiled, 

Haptens and atopic allergy. There is increasing evidence suggesting that 
haptens may play a part in atopy, that form of allergy whieh has heretofore 
been considered more nearly the elinieal analogue of classical protein an- 
aphylaxis. 
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Pollen haptens..-Althoueh the pollen antigen has been usually considered 
to be protein, those who have found fractions whieh are polysaccharide in 
character suggest that these fractions may act as haptens. So long as findines 
are so at variance as they are up to the present, it is not possible to say 
whether haptens are of importance in pollen sensitization. 

Dust and foods.—Grove and Coca concluded that the active substance 
in dust, as in pollen, is nonprotein. By contrast, they concluded that the 
excitant in peas and horse serum is protein. This raises a fundamental ques- 
tion on which much werk remains to be done. The striking early experimental 
work dealt with the classical phenomena of protein sensitization and the whole 
field of clinical allergy has been evolved on the basis of this interpretation. 
The hapten concept came later and it is decidedly more recently that its great 
importance and wide applicability have been recognized. The question now 
arises whether some as yet undetermined hapten plays its part even in or- 
dinary protein allergy, such as experimental anaphylactic sensitization 
or clinical sensitization to horse serum, egg white, ete. There is as yet no 
answer to this question, and it seems safer for the present to assume that 
allergy exists to proteins alone as well as to protein-nonprotein complexes. 

One additional observation suggests the possibility of hapten activity in 
simple protein sensitization : 

Thiers and Chevalier, in a clinical study, found that allergenic food, such 
as milk, still gave positive skin reactions following intragastric digestion, 
ultrafiltration and neutralization and that hyposensitization with these di- 
gestion filtrates relieved symptoms. Presumably, all protein had been re- 
moved. This observation is of interest in connection with Walzer’s work on 
enteral absorption, and suggests that if food protein is broken down prior to 
absorption, hapten might be responsible for the positive observations. 


Clinical Bacterial Allergy 


' Theoretically, one would anticipate that bacterial sensitization may cause 
some of the common allergic symptoms. Investigation has, on the whole, 
been disappointing. Some investigators, notably, Thomas, Famulener and 
Touart, and G. T. Brown, believe in the specificity of bacterial sensitization, 
especially in respiratory allergy, but the majority feel that the point is not 
yet proved. 

Difficulties—One possible reason for failure has been the difficulty of 
making vaccines or bacterial extracts in which the test substance is identical 
with the organism removed from the focus. In bacterial anaphylaxis animals 
were sensitized with substances which had been grown artificially, and were 
shocked following reinjection of the same material. This is a different process 
from that of obtaining the presumptive antigen from a source of infeetion in 
the body, growing it on artificial media, and killing it with heat or chemicals. 
The test material can scarcely be considered identical with the original. 
Sterilization by grinding in a ball mill until each individual bacterium is dis- 
rupted should prevent the denaturization that presumably accompanies heat 
or chemical treatment, but even so the character of the culture medium may 
cause some alteration in antigenicity. It has been found, for example,* that 
typhoid vaccine grown on a protein-rich medium is more likely to produce 
chill and fever when given intravenously than one which is prepared on pro- 


tein-poor medium. There is evidence in food allergy that the nutritive source 


*Brown, George I. Personal communication. 
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may cause sufficient alteration to change allergenic activity. Thus, Kern* has 
described a patient who has symptoms after eating Michigan celery but can 
eat celery grown elsewhere with impunity. The writer has a patient who 
“an eat Colorado celery but not Michigan celery. This same person can eat 
California oranges but not Florida oranges. Another cannot eat California 
oranges but has no symptoms from Florida oranges. 

It would appear that the most nearly ideal vaccine should be one which 
is sterilized in a ball mill and grown on a medium which contains human 
blood as the chief nutritive ingredient. The desirability of human blood 
has been emphasized by Famulener. 

Wells has emphasized the ease with which antigenic proteins may be de- 
naturized. Heat-killed tubercle bacilli injected into guinea pigs produce the 
tuberculin type of allergy. Extract of ground tubercle bacilli, on the other 
hand, produces a different type of sensitization, such that subsequent skin 
testing with tuberculin produces an immediate wheal with erythema; very 
rarely a tuberculin type delayed reaction. 

If the importance of haptens is as great as recent evidence would suggest, 
we might conclude that a vaccine which fails to give an early positive reaction 
has been denaturized in its preparation. This would be the case with nearly 
all vaccine preparations now in use. If this assumption should be proved cor- ° 
rect, then the conclusion is obvious that until methods of vaccine preparation 
have been improved, progress in the study of bacterial allergy will be slow. 


Early vs. late reactions.—The consensus of those who have attempted 
clinical testing with bacteria is that the delayed positive reaction is the type 
characteristically observed but that very occasionally an early wheal reaction 
is seen. Our own experience is that the occasional finding of an early wheal 
does not necessarily indicate that the vaccine is an unusually good one, little 
denaturized, because using the same vaccine on successive patients, we find 
that the whealing is not constant for all persons tested. Of course, it may be 
that it is constant with the particular vaccine, for all who happen to be’ al- 
lergic to the specific bacterium, but it is also possible that the factor of degree 
of sensitization of the individual being tested plays a part. Although I have 
made no statistical analysis, my impression has been that vaecine treatment 
of patients giving the wheal type reaction has been generally more success- 
ful than vaccine treatment based upon the delayed or tuberculin type reaction. 

In general, I would say that the early reaction is more specifie in bac- 
terial allergy just as it is in atopic allergy and that every effort should be 
made to develop vaccines capable of producing this type of response. Forman 
has expressed the same belief. He finds atopie bacterial asthma common, es- 
pecially to Staphylococcus albus and aureus, Streptococcus viridans and he- 
molyticus, Pneumococeus, B. coli and the Friedliinder bacillus. With these. he 
produces not only an early wheal, but also passive transfer. He stresses the 
difference between bacterial atopy and bacterial allergy and recommends treat- 
ment based upon the former. Smitht reports numerous eases with wheal 
reaction to autogenous vaccines, some of whom were entirely relieved following 
vaccine treatment. Up to the present, however, nearly all the studies of elin- 
ical bacterial allergy have been based upon the delayed reaction, the fact of pos- 
sible early reactions being mentioned only as an incidental observation. True, 
the evidence is that the delayed reaction is also specific, but therapeutic results 
should be better with a vaccine which will give a wheal reaction, 


*Kern, Richard A., Philadelphia. Personal communication. 
TSmith, David T., Duke University. Personal communication, 
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Stevens and Jordani (1937) find immediate bacterial reactions occurring 
particularly in hay fever and asthma. 

The ensuing discussion will follow the more prevalent concepts of present- 
day practice. 

Testing with bacterial antigens.— Although a number of workers have writ- 
ten on the subject, Thomas, Famulener and Touart and Brown have been the 
most enthusiastic advocates of specific bacterial desensitization. Thomas and 
Touart (1924) reported treatment of 200 bacterial asthmatics, with complete 
or nearly complete relief in 65 per cent. The offending organisms included 
staphylococci, streptococci and pneumococci, chromogenic cocci, enterococci, 
B. coli, B. Friedlander, B. fecalis, Alkaligenes, Micrococcus catarrhalis and 
atypical gram negative cocci and bacilli. 

These authors give chief attention to the character of the delayed positive 
reaction. Thomas states, ‘‘The mistaken attempt to gauge their significance from 
their early, or half-hour appearance, has been the cause of needless failures in 
the hands of some operators who have not sensed the significance of the late 
reaction. Early wheals are obtained in but a small percentage of cases, but the 
results of treatment as determined by late vaccine reactions have demonstrated 
their significance also.’’ He reports 35 early positive reactions, approximately 
25 per cent, among 134 asthma and hay fever patients. In evaluating the de- 
layed reaction these authors enumerate the following features, the later ones 
being present as a rule only in severe reactions: (1) an indurated slightly 
elevated nodule; (2) redness of the skin over the nodule; (3) the surrounding 
zone of erythema, the areola; (4) tenderness on pressure; (5) local heat; 
(6) lymphangitis with or without local sterile pustule and regional lymphadenop- 
athy; (7) fever and malaise; (8) pustules. The severity of the reaction is 
recorded in terms of these features for successive days, until all local manifesta- 
tions have disappeared. 


TABLE XLVIII.—CuLINICAL REACTIONS TO INTRADERMAL INJECTIONS OF VACCINES 











NAME OF REACTION 


DESCRIPTION 


SIGNIFICANCE 








Early local reaction 


Late local reaction 


General toxie reaction 


Symptomatic reaction 
Relief reaction 


Focal reaction 


Recurrent local reaction 


Negative reaction 


Urticarial wheal occurring within %4 
hour at injection site 


Macular or papular lesion at injec- 
tion site, at its height at end of 
48 hours 


Malaise, prostration, fever, ete. 


Onset or increase of original allergic 
symptoms 


Temporary relief from original al- 


lergic symptoms 
Lighting up of symptoms of infec- 


tion at site from which vaccine 
organisms were obtained 


Reappearance of a faded late local 
reaction 

Absence of response to vaccine injec- 
tion 


Presence of bacterial 


atopy 


Presence of bacterial al- 
lergy 


Systemic response to spe- 
cific or nonspecific 
toxins 


Presence of bacterial al- 
lergy 


Presence of bacterial al- 
lergy 


Harmfulness of foeus to 
patient 


Undetermined 


Absence of bacterial 
atopy or of bacterial 
allergy; harmfulness 
of vaccine organisms 
to their host 
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They provide the accompanying table (Table XLVIIT) fou the interpreta 

tion of reactions. They believe the 48-hour reading the most important. The 

reaction, depending upon its severity, displays any or all of the 14 phenomena 
listed in Table XLIX. 
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TABLE XLIX.—EF8ATURES OF THE LATE VACCINE SKIN REACTION 














1. Nodule 8. Lymphangitis 
2. Redness 9. Pruritus — 

3. Areola 10. Eechymosis 
4. Swelling afte Pustule a 
5. Tenderness 12. Kosinophilia 
6. Pain 13. Desquamation 
7. Heat 14. Pigmentation 








They reeord the intensity of the reaction on successive days with a code in 
which the initial letter of each feature of the reaction indicates the presence 
of that feature and its size, or intensity. A nodule of 0.3 centimeter or less in 
diameter is recorded as N. If larger it is NN. An areola 1 centimeter broad 
is recorded as A. An additional A is added for each increase of 1 centimeter. 

“A reaction consisting of a small tender nodule, redness, heat, and an areola 
1 centimeter in diameter is recorded as NRHTA. Should the areola be 3 
centimeters broad the above reaction would be expressed as NRHTAAA.”’ 

They regard as positive a reaction whieh after 48 hours presents more than 
3 of the features characteristic of the reaction, provided none of these are pres- 
ent in the control. If some are, these must be outnumbered by a total of three 
in the reaction site. An apparently positive reaction which disappears before 
48 hours is considered nonspecific and negative. 


Specificity—In substantiation of their claim that bacterial allergy is 
specific they present the following points. A positive reaction is constantly or 
consistently so on repeated testing until modified by repeated desensitizing in- 
jections. The positive late reaction is often accompanied by an increase in al- 
lergic symptoms. Positive reactions sometimes give temporary relief. During 
the course of treatment, the intensity of the delayed positive diminishes parallel 
with improvement in symptoms. Eosinophilia has been shown in the late positive 
reaction, an eosinophile count higher than that in the systemic cireulation. 
Seventy-one per cent of 300 asthmaties treated with autogenous vaecine were re- 
lieved over periods of from 8 months to 10 vears. In the preparation of vaccines 
Famulener recommends direct plating on human blood agar with subsequent 
cultures in special media, especially blood dextrose broth. 


Clinical routine. Grafton T. Brown believes that bacterial allergy can be 
fairly readily diagnosed by clinical methods. His discussions deal chiefly with 
allergy to bacteria in the respiratory tract. 

A history of onset after age forty, seasonal exacerbation during the winter 
months with some irregularity in the seasonal incidence and the history of more 
than the usual amount of cough and expectoration are suggestive. ‘It might 
he said that the bacterial asthmatie coughed himself into the attack whereas 
the atopic asthmatie coughed himself out.’’ 

In bacterial asthma the attacks more commonly begin in the early morning 


While in atopic asthma they occur at any time, without warning, In the latter, 
onset is usually more abrupt. 


BACTERIAL ALLERGY AND VACCINES Thats 


Bacterial asthmatics are more subject to colds, sinus trouble and bronchitis. 
In seasonal hay fever, itching of the eyes indicates exogenous rather than baec- 
terial etiology. In bacterial asthma the nasal secretion and sputum are likely 
to be thick, sticky, yellowish, purulent. Examination shows a red, inflamed, con- 
gested nasal mucosa often with polyps and with inflammation about the sinus 
orifices, where pus often exudes. 

It will be seen that Brown’s description of the clinical picture in bacterial 
allergy is that of infection. It should be borne in mind that not all asthmatics 
with accompanying respiratory tract infection are necessarily allergic to bae- 
teria. Brown also emphasizes that bacteria in remote sources of infection should 
be isolated and used in testing. He uses stock and autogenous vaccines. 

For treatment the vaccines giving positive delayed reactions are preferred. 
Initial dosage is usually 0.1 ee. of a suspension containing 50,000,000 bacteria 
per ce. Injections are given not oftener than every five days. When top 
dosage is reached, represented by 1 ce. of a concentration of 5,000 million or- 
ganisms per c¢., the interval between injections is extended. 

Brown feels that better results are obtained when the injections are followed 
by local subcutaneous reaction. The intensity of this reaction determines the 
interval between injections and the size of succeeding doses. He describes one 
constitutional reaction which is peculiar to vaccines, taking the form of a chill, 
fever, malaise and generalized aching, simulating grippe or influenza. He at- 
tributes this to accidental entry into a vein and cautions against this. The 
customary precaution consists in tugging on the barrel of the syringe to see 
if blood returns prior to injection. Benson (1928) reports as good relief 
from vaccines based on skin tests in bacterial allergy as he obtained with 
exogenous extracts in extrinsie allergy. 

Standardization.—The standardization of vaccines described by Thomas, 
Touart and Famulener is based upon the method of Hopkins. Using a Hop- 
kins centrifuge tube, 1 per cent suspension of physiologic saline is prepared, 
following which the bacteria are killed by heat. The initial therapeutic dose is 
usually 0.05 ce. Injections are given at three- to five-day intervals. If im- 
provement follows this dose, it is kept steady. If not, it is increased by a like 
amount each time. As symptoms improve, the interval is increased to weekly, 
biweekly or even monthly injections. This may be continued for several 
months. 

Autogenous vs. stock vaccine.—Cooke likewise prefers autogenous vac- 
cines. He, however, finds specific skin tests with vaccines to be of no aid. 
Immediate reactions rarely occur and when they do they are, in his opinion, 
of no clinical significance. The delayed positive may occur with a vaceine 
which does not produce asthma, while the vaecine with negative skin reaction 
may cause attacks. Cooke believes the symptomatic reaction, an asthmatie at- 
tack following use of a vaccine, is the only accurate criterion at present as to 
the allergenie capability of the vaccine. He prefers those autogenous vac- 
cines which produce symptomatic asthma. He has seen good results from 
vaccine therapy, although, as he states, the effect of this treatment is hard 
to evaluate. Very occasionally an individual appears to be strongly allergic 
to the bacterial allergen. He describes a symptomatic reaction to a dose as 
small as 0.0001 ee. of 1 per cent suspension. My own experience with vac- 
cines is comparable with that of Cooke. The selection of the proper vaccine is 
not based on whether it is a stock or autogenous vaccine. Many a time I have 
failed to benefit with one autogenous vaccine and obtained satisfactory results 
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with another, obtained in pure culture at the same time. ‘The presence OE 
absence of positive immediate or delayed reaction to a stock or autogenous 
vaecine usually means little, although we customarily start treatment with the 
vaccine which has given the positive reaction. If this fails to benefit we have 
no hesitaney in changing to another autogenous vaccine that has reacted 
negatively by skin test. Sometimes one, sometimes the other gives better re- 
sults. Oceasionally a stock vaccine works better than autogenous. Sometimes 
an autogenous mixed vaecine works better than an autogenous pure culture 
vaccine and vice versa. 

A few patients derive definite benefit from vaccines. That it is not 
psychie is indicated by the fact that when one batch of vaccine is used up and 
a new one is made from fresh autogenous material, the patient may complain 
that the new batch is entirely devoid of effect. As far as the patient has 
known, this was the same vaecine. Then it becomes a real task to make a large 
number of autogenous pure culture vaccines in an effort to recapture the 
organism which appeared originally to be so beneficial. 

Cooke has little use for nonspecific treatment of asthma in children. He 
dismisses as of no value tuberculin, typhoid vaccine, milk, calcium, peptone 
and polypeptids, given enterally or parenterally. He thinks somewhat better 
of vaccine for nonspecific immunity but prefers autogenous cultures. The 
production of hyperpyrexia with heat or intravenous vaccine appears to pro- 
duce some effect but it is temporary and hardly worth the danger of exhaus- 
tion incident to these procedures. 


Wilmer and Cobe doubt the specificity of bacterial vaccines as used today. 
Nevertheless they feel that the most logical procedure in vaceine therapy is 
that in which selected vaccines based on skin reactions are used in preference. 
They find that such vaccines give best results. They believe that mixed vac- 
cines isolated from foci of infection have little to recommend them over stock 
vaccines. They believe that vaccine action, with vaccines used as they are 
today, is nonspecific. 

Bray believes with Rowe and Piness that bacterial allergy plays little 
part in the allergic reactions of children. He feels that vaecines have not 
proved of permanent therapeutic value because: symptoms frequently return 
when vaccination is terminated; if treatment is continued and the dose in- 
creased, each inoculation appears to have a sensitizing effect, provoking an 
attack ; while if the dose is not increased the vaccine does not appear to have 
any therapeutic effect at all. 

Rackemann believes that for the most part vaccine treatment is non- 
specific, and feels that best results are obtained when injections are followed 
by local subeutaneous reaction of the delayed type. 

Enteropathogens.—Benson has studied the allergenic possibilities of or- 
ganisms obtained from the intestinal tract. His report deals with methods 
and skin reactions, with little concerning results of treatment. However, he 
feels that benefit has been obtained in certain instances, 

lis method of isolation consists in the inoculation of a loopful of feces, 
preferably the last portion passed, into 5 ec. of sterile 1 per cent sodium 
carbonate. It is incubated in this overnight and plated on dextrose blood in- 
fusion agar plates. The first pour plate contains 0.5 ee. of the earbonate 
suspension. The second plate represents a 1:10 dilution of the first and the 
third a 1:100 dilution. Pathogens most frequently obtained by this method 
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are Streptococcus viridans, hemolyticus, nonhemolyticus, Pneumococeus, Staph- 
ylococcus aureus. 

Testing is done intracutaneously with 0.02 ec. of vaccine. The reactions 
are read at the end of 15 to 30 minutes and after 18 to 36 hours. Immediate 
reactions are sometimes seen, but the delayed reaction is the more common type. 
Occasionally Benson found an organism of high antigenic titer which could be 
used as a stock organism. This was particularly true of Streptococcus viridans, 
with which he found that he sometimes obtained better results when treating 
patients allergic to Streptococcus viridans than with the Streptococcus viridans 
isolated from the patient himself. 

He found that vaccines killed by heat at 60 degrees were usually more 
antigenic than those killed at 100 degrees. Sterile filtrates were of no value. 
Disruption of the bacterial cells by thorough grinding was of no benefit. Intra- 
venous inoculation in certain cases produced better results than subcutaneous. 

He found that patients usually gave positive reactions to the normal bac- 
terial flora, as B. coli, B. acidi lactici, B. aerogenes, ete. This was to be an- 
ticipated since the normal body is immune to these organisms and would respond 
to local testing with a positive immunity reaction. Cohen has attempted de- 
sensitization with vaccines of this type, such as B. coli, and reports little or no 
evidence of benefit. With the pathogens mentioned above Benson finds no dif- 
ference in antigenic activity between rough and smooth strains. He found that 
sodium ricinoleate tended to diminish antigenic activity. 

He reports one interesting experience in local desensitization or local pro- 
tection. It has been observed that a positive skin reaction appears to specifically 
desensitize the inoculated area sooner than the body as a whole. Applying this 
knowledge in the treatment of a case of pruritus ani, in which culture of the 
skin about the anus had yielded Streptococcus viridans and Staphylococcus 
aureus, he gave daily subcutaneous injections of a combined bacterial suspen- 
sion of these organisms in scattered points about the anus. The pruritus which 
had been distressing and had persisted for a long time was promptly relieved 
after a few days of such injections. 

Author’s program.—I would emphasize the following principles which I 
have found quite reliable in vaccine therapy of asthma: 

1. In approximately 1 per cent a small initial dose of vaccine causes ex- 
acerbation of symptoms. If the vaccine is still further diluted, a proportion 
of these patients report amelioration. This would suggest specificity in 
spite of the fact that there is no close correlation in my experience between 
this type of response and the presence or absence of either wheal or tuberculin 
type reaction. With better methods of vaccine preparation a correlation 
might appear. 

2. A small initial dose may be followed by relief which can be prolonged 
hy continued administration of the same dose. In such cases rapid increase in 
dose may cause return of symptoms, which are again relieved following re- 
turn to the smaller dose. The parallelism between this and eoseasonal pollen 
therapy is evident. This again suggests the possibility of specificity, which, 
however, cannot be correlated with the character of the skin reaction. 

3. There are three possible types of response to vaecine treatment. With 
a given dose the patient may (a) improve, (b) become worse or (¢) experience 
no change in his symptoms. If, following the preliminary injection, he reports 
improvement, the presumption is that the dose is proper for that patient and 
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should be held constant, without increase as long as he remains improved, 
If he becomes worse following his first injection, the presumption is that 
the dose was too large. The vaccine is therefore diluted ten or one hundred 
times and subsequent injections are given with this more diluted vaceine. 
If neither improvement nor exacerbation is noted, the presumption is that 
either the vaccine is not specific or the dose is too small. On the latter as- 
sumption the dose is successively increased until the patient reacts either 
with improvement or exacerbation. When improvement is at last achieved, 
the dose is kept steady. 

4. Let us assume that the vaccine is nonspecific. The first injection was 
without effect and successive doses are gradually increased. Often a dose 
will be reached at which there is a delayed positive subcutaneous reaction 
of the pseudo-inflammatory type. At this point, improvement sometimes 0oc- 
curs, due to nonspecifie factors, as described by Rackemann. 

5. When one desires to obtain nonspecific bacterial effect of this type it 
‘an often be achieved more rapidly with gram-negative bacilli, especially 
eolon bacillus and B. prodigiosus, which in my experience are especially likely 
to give delayed type of reaction. This appears to be nonspecifie since it is 
observed in such a large proportion of cases. Ilowever, one is seareely justi- 
fied in assuming its nonspecificity since it may be but an expression of the 
specific natural immunity of the host to these particular bacteria. 

The writer employs the above principles in other allergic manifestations 
presumably due to bacterial allergy, and in atrophie arthritis. 


Discussion 


Although the first concept of allergy was based on the reaction of tuberculin 
in the tuberculous person and allergy to bacteria has abundant. bacteriologie 
basis, there is division of opinion not only as to whether therapy with bacterial 
vaccines is specific or nonspecific therapy, but as to whether there is such an 
entity as clinical asthma of bacterial origin. As Tuft (1945) points out, the 
symptoms usually cited as denoting bacterial asthma are the symptoms of infee- 
tion. The diagnosis of bacterial allergy is made because other factors cannot be 
impheated and that there is no way by which a diagnosis of bacterial allerey 
may be proved. He insists that asthma with infection does not mean that the 
asthma results from the infection. It is probably true that those who have had 
the most experience with skin reactions to bacteria are least prone to depend on 
them as proof of etiologic relationship. A positive skin reaction may mean only 
that the patient was sensitized by some infection which may have come and eone 
in months or years past. It may indicate a skin sensitiveness but have-no rela- 
tionship to the present allergic reaction. Much more fundamental and pains- 
taking investigation is needed to settle this disputed question, 


CHAPTER LVII 
FOCAL INFECTION 


The Burky phenomenon has been discussed in the preceding chapter. I 
it should develop that a toxin secreted in a focus of infection can act as a 
hapten, it is conceivable that much of what we consider today as nonspecific 
foeal infection may later be shown to be specific. For the present, however, 
this must be considered suppositional and in the following discussion we shall 
consider focal infection as a nonspecific incitant. While infection of this 
nature may play a part in all allergic manifestations, its greater importance 
is in the field of respiratory allergy. 

Knott believes that bacteria in the bronchi form a histamin-like substance 
which nonspecifically stimulates smooth muscle spasm in otherwise predis- 
posed individuals. He finds gram negative bacilli in the sputum the chief 
offenders. This needs further study. 


Sinus Pathology in Inhalant Allergy 


The relationship of sinus disease and nasal pathology to bronchial asthma 
still awaits solution. Some have claimed that asthma and vasomotor rhinitis 
are the result of nasal pathology and should be treated as such. Others in- 
sist that allergy is the only basis to be considered. Protagonists of both 
theories have amassed statistics, but we find these figures worthless for com- 
parative analysis since they entail a variation out of all proportion to the 
number of eases studied. The incidence of sinus disease and gross nasal 
pathology in asthmatics has been reported as low as 14 per cent and as high 
as 90 per cent, with other figures ranging between. The incidence of sinus 
disease in asthmatie children has been reported as low as 6 per cent and as 
high as 100 per cent. 


TABLE L.—PERCENTAGE OF ASTHMATICS SHOWING SINUS DISEASE OR GROSS NASAL 
PATHOLOGY (REVIEW OF LITERATURE) 











NUMBER OF P inset PATHOLOGY 

AUTHOR DATE aren FINDINGS SEE 
; Francis 1929 402 NP. 14 
Gottlieb 1925 WEY S.D. 26 
Lublinski 500 N.P. 29 
Gill Cary 1930 110 S.D. 50 
Adam 1900 640 N.P. 60 
: 4 ”» Lod ) 3 
Dundas Grant 1913 107 N.P. 63 
Tobey 1929 1000 N.P. 65 
Schenck & Kern 1929 18 N.P. 67 
Vaughan 1932 154 N.E . “1 
Hansel 1925 400 S.D.* 75 
Kern & Donnelly 1932 200 8.D.t = 
Smith 1929 t S.D. oe 
Matthews 1914 800 U.R.L. 90 


*Lipiodol positive; *X-ray studies positive; tNot stated. f ; (ear Pg 
= 1),-Sinus disease; N.P.—Gross nasal pathology ; U.R.L.—Lesions of upper respiratory 
tract, 


| 
x 


738 BACTERIA 


TABLE LI.—SINUSITIS IN ASTHMATIC CHILDREN 














AUTHOR DATE NO. CASES FINDINGS PER CENT 
Bullen 1930 235 8.D. 6 
Chobot 1930 100 as 41 
Lierle 1926 20 : Beis 100 











The majority of observers state that the incidence of gross nasal pathology 
or sinus disease is high in asthmatics. I found 71.2 per cent with evidence of 
past or present nasal pathology. Kern and Donnelly found in a study of 50 
nonallergie controls that 72 per cent suffered from sinus disease. This figure 
was almost as great as their own recorded incidence of sinus disease in 
bronchial asthma, of 80.5 per cent. 


TABLE LII.—RESUITS OF RHINOLOGIG TREATMENT IN ASTHMA 




















AUTHOR NO. CASES ec CURI.” GOOD BOTH 
Kahn N.S. 0 % 0 %& 0 & 
Heatley & Crowe 62 1.5% 0 %&% 1.5 % 
Rackemann Review of Literature 5 % 10.20% 10.20% 
Bray Review of Literature 14 % — — 
Stout Polyps 11 &% —_— —_— 

Sinuses 22 % = — 
Leopold & Fetterolf 24 20 % — — 
Tod 202 10 % 49 & 59 % 
Lierle 21 10 % 81 & 91 G&G 
Smith N.S. 74 %G 26 % 100 &G 





N.S.—Not stated. 


TABLE LIII.—MRESULTS OF ALLERGIC TREATMENT IN ASTHMA 





























AUTHOR NO. CASES ‘CURD, 2 GOOD BOTH 
Walzer Review of Lit- 20-30 % 25-35 % 45-65% 
erature 

Rackemann 425 Extrinsics 25 % 57 % 82% 
499 Intrinsies 18 % 52 % 70% 

Vaughan 99 Extrinsies 68% 
55 Intrinsies 27% 

Clarke 20 % 41.7% 61% 
Menaugh 300 28.3% 27.7% 56% 
Rowe 110 68.3% 22.7% 91% 
Alexander and Zeek 69 Uncomplicated 90% 
125 Compleated 24% 





When we study the results of treatment, we again observe figures that 
can scarcely be reconciled. The reported cures of asthma following rhinologic 
surgery range from zero to 54 per cent, while reports of satisfactory relief 
including cure and near cure range from zero to 100 per cent. Those who 
treat asthma as an allergic condition report cures in from 20 to 68 per cent 
and good results in from 24 to 91 per cent. 

Obviously therefore figures are available to substantiate whatever stand 
one may choose to take. These series of results are not susceptible to direet 
comparison for several reasons. As a rule there has been no attempt to 
classify the patients, the feeling evidently being that the diagnosis of asthma 
was sufficient classification. But there are various forms of asthma, the two 
great groups being the extrinsic and the intrinsic; there are manv types of 
exciting causes; and there are many kinds of contributory local pathology 
which play a part in the prognosis. Conclusions have usually been drawn 
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from studies of groups too small to warrant generalization. Too often only 
one aspect of the disease, either the rhinologic or the allergic, was considered. 
Surgical methods have varied widely. Finally, one suspects that the follow-up 
of end-results was frequently not carried over a sufficiently long period. Those 
who have had any wide experience with asthma know that, provided enough 
time elapses, a gradually increasing number of patients will again manifest 
symptoms. 

Collaborative studies—We may anticipate much more of value from the 
more recent method of investigation in which both the allergist and the 
rhinologist collaborate, realizing that allergic factors and nonallergic fac- 
tors may interact in the production of symptoms. The progressive allergist 
today does not hesitate to call upon the otolaryngologist whenever indications 
arise, and increasing numbers of nose and throat men are recognizing an 
allergic intranasal picture in the presence of which they call upon the services 
of the allergist. 

Any compilation of results that does not classify the asthmatic as ex- 
trinsic or intrinsic, or by some equivalent nomenclature, is inconclusive. The 
extrinsic case is a typically allergic asthmatic. The exciting cause is contact 
with some specific allergen to which the individual is sensitized and with which 
he comes into contact through the skin or the respiratory or digestive tracts, 
and from some source outside the body. In the pure intrinsi¢ case, no such 
external excitant is discovered. Intrinsic asthma is sometimes spoken of as 
infectious atshma, but infection is probably not the only factor at work in 
the intrinsic case. Rackemann found 46 per cent of his asthma series in- 
trinsic, Harkavy and Maisel found 47 per cent of theirs non-sensitive, and 
we have found 36 per cent to be intrinsic, Table LIV. 

In hay fever, provided desensitization therapy is properly applied, re- 
sults from allergic methods far excel those from any other form of treatment. 
No other method will ensure better than 75 per cent relief to over 80 per cent 
of patients and 90 to 100 per cent relief to two-thirds. Kern and Donnelly 
have shown that local nasal pathology, even actual sinus infection does not 
interfere with good results in hay fever. Hay fever patients with untreated 
sinus pathology did as well as those without sinus involvement. 

Allergie therapy produces best results in extrinsic asthma and should 
be the method of choice. As in hay fever, good results are often obtained 
irrespective of local nasal pathology. Satisfactory relief in my experience 
was obtained in 68 per cent. This is about the usual conclusion; although 
Rackemann in a series of over 425 extrinsics reports better results, 82 per 
eent, while Alexander and Zeek report 90 per cent satisfactory reliet in their 
uncomplicated cases. The results with intrinsies following allergic therapy 
are quite different. While Rackemann reports 70 per cent with adequate re- 
lief, most figures are lower, my own being 27 per cent and Alexander’s, 24 
per cent. 

There is the residual group of extrinsics, probably about 25 per cent, and 
the entire group of intrinsics, in whom relief may sometimes be secured 
through rhinologie treatment. This gives us roughly about half of the chronic 
asthmatics in whom nasal or other local nonspecific pathology may require 
adjustment. ; ; 

Survey of rhinologic factors.— The following survey of the rhinologic 
factors is based on a series of 154 asthmaties selected out of a total series of 
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300. The only requirements in the selection were, adequate available in- 
formation from rhinologic study along with the allergie study, and ade- 
quate follow-up over a period sufficiently long to determine results. 


TABLE LIV.—DISTRIBUTION OF 154 ASTHMA CASES WITH RESULTS Or TREATMENT 

















See _—s«EXTRINSIGO INTRINSIC j 
pasta a 99 CASES (64%) 55 CASES (36%) 
: Excellent 38.4% 10.9% 
Good 29.3 16.4 
Fair 15.1 10.9 
Poor 15.1 BPH 
Bad 2.1 9.1 
Good and excellent 67.7% 27.3% 
Fair, good, and excellent 82.8% 38.2% 





Of the total series 56 per cent were intrinsic asthmaties and 64 per cent 
were extrinsic. Results were classified as excellent, good, fair, poor and bad. 
The bad result cases included those who for one reason or another became 
worse during their period of supervision. Including the exeellent and good 
eases, 27.5 per cent of the intrinsics and 67.7 per cent of the extrinsies ob- 
tained adequate relief from allergic methods only. If we were also to inelude 
the fair result cases, these figures would be 38.2 per cent for intrinsies and 
2.8 per cent for extrinsics. These figures approach more nearly those re- 
ported by Rackemann, but in order to avoid too optimistic a tendeney, in the 
remainder of this discussion we shall consider only the first two classes as 
having obtained satisfactory results. 

Of the entire series 33.8 per cent had previously been subjected without 
relief to nasal surgery. Thirty-two of the 47 were extrinsic cases, eases which 
should not have been treated surgically without preliminary allergie study. 


TABLE LV.—ANTECEDENT NASAL SURGERY IN 139 CASES 











Extrinsic (95 cases) 32 cases 








Intrinsic (44 cases) 15 cases 
: Total 47 cases or 33.8% 
> QF IY 7 +] aq 29 ‘ vey ‘ ] iv i ’ jag J e " ) F 
Of 95 extrinsies 32 had been subjected to nasal surgery. Of these 32, 15, 


or 47.9 per cent, reported good results from allergic therapy. Sixty-three 
had had no precedent nasal surgery, and of these, 47. or 74.6 per cent, reported 
good results from allergic treatment. In the extrinsic group the results were 
much better among those who had_ not had previous nasal surgery. One 
might argue that the poorer results in the operative cases were due to the 
presence of local nasal pathology, or one could argue equally well that the fie- 


band 











ABLE LVI.—Errect or NASAL SURGERY ON RESULTS OF ALLERGIC TREATMENT 
; . : EXTRINSIC _ = INTRINGIO Sse 
No. cases 95 roptee oh 44 : iy 
No. who had had surgery 2 15 
No. of latter with good results 15 2 
Per cent with good results 47.9 13 3 
. oO.) 
No. who had not had surgery 63 29 
No. of latter with good results 47 11 
Per cent with good results 74.6 38.0 
2 4 calls — NEA A oad, 
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ures indicate that in extrinsic allergy nasal pathology is better left alone, 
certainly until allergic therapy has been given a trial. In favor of the latter 
is the observation that 27 or nearly three-fifths of those who had had no sur- 
gery and reported good results, did actually have nasal pathology, and the 
good results were obtained in spite of the fact that this was not treated. 

I believe that there is some truth in both arguments, since the same dif- 
ferences were observed in the intrinsie cases. Of 44 intrinsie eases 15 had 
had antecedent nasal surgery, and of these only 13.3 per cent reported good 
results. Of the 29 who had not been subjected to surgical treatment, 38 per 
cent reported good results. 

One conclusion, however, stands out definitely, that relief can often be 
obtained by allergic methods alone, even in the presence of nasal pathology. 
At the same time nasal pathology is often a deterrent to adequate relief both 
in the intrinsies and in some of the extrinsics. Taking both groups together, 
40 showed evidence on physical examination of nasal pathology and had had 
previous nasal surgery. Of these only 35 per cent reported good results. 


TABLE LVII.—NASAL PATHOLOGY AS, A FAacTorR IN RECOVERY—132 CASES 





NO. GOOD 











Ne spit cia RELIEVED RESULTS 
CASES OF GROUP Batata ap wae 
ane cae ALLERGICALLY PER CENT 
1. Nasal pathology treated 40 30.3 14 35.0 
2. Nasal pathology not treated 54 40.9 32 59.3 
5. No nasal pathology 38 28.8 26 68.4 
4. Nasal pathology (1 and 2) 94 flee 
5. 1 and 2 subjected to previous surgery 42.5% 
6, Showing nasal pathology but not operated on 58.7% 





lifty-four had not had previous surgery but did show evidence of nasal 
pathology on physical examination, and of these, 59.3 per cent reported good 
results. But best results were obtained in the 38 who showed no evidence of 
nasal pathology and gave no history of nasal treatment and who reported 
68.4 per cent with satisfactory results. These 38 are obviously strictly allergic 
cases and could expect no relief from any form of nasal treatment. They 
represent 28.8 per cent of the entire series. 

Summarizing this portion of our discussion, 71.2 per cent of the series 
showed evidence of gross nasal pathology either in the past or at the time 
of first examination. Of those showing nasal pathology, 42.5 per cent had 
been subjected to some form of surgery. Results were decidedly better 
among those who had had no previous surgery, even though 59 per cent of 
these had clinical nasal pathology, which was not treated. ‘The ethmoid 
region has lone been considered an asthmogenic area in certain cases, and 
we find evidence that, other factors not considered, patients with turbinate 
pathology do not do so well as those without. 

The inference is that from the rhinologist’s point of view the early treat- 
ment of an asthmatic with local nasal pathology should be conservative, non- 
surgical. If these measures do not achieve adequate relief, a complete al- 
lergic study should then be made and allergic therapy should be varried out 
long enough to obtain as oood results as may be obtained by this method. 
Following this, if relief is still inadequate, more radical nasal surgery may be 
undertaken as indieated. There is no gainsaying that sinus surgery ocea- 
sionally produces spectacularly eood results in asthma. Unfortunately it is 


usually not permanent, 
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For example, Schenck and Kern observed that following the Caldwell- 
Lue operation 83 per cent experienced complete relief. In one-third of these 
the relief continued for from three to seven and one-half months. In slightly 
over half, the relief was temporary, lasting from a few weeks to two years; 
17 per cent had no relief at all. Even this operation does not necessarily 
permanently cure the antrum infection. Théy found in patients who had 
had previous Caldwell-Lue operations that the antra contained dense, fibrous 
tissue with loculated collections of pus and polypoid tissue. 

Therapeutic program.—It becomes apparent from the preceding discus- 
sion that the attitude of the allergist toward local nasal therapy is one of con- 
servatism. Obstructing polyps should be removed particularly if there is not 
a speedy response to allergic therapy. Submucous resection is not indicated 
unless for the relief of contact and definite obstruction. Turbinectomy is to 
be avoided since following this operation cooler rawer air enters the bronchial 
tree and this sometimes produces exacerbations of the asthma. Since asthma 
is sometimes relieved by allergic methods in spite of local nasal pathology, 
these should be tried first. On the other hand, if in spite of adequate trial 
with allergic therapy and conservative nasal therapy the condition persists, 
and if there is evidence of sinus pathology, more radical procedures should 
be inaugurated. In such cases the operation of choice should be that which 
offers greatest promise of relieving the sinus condition, quite irrespective 
of the presence or absence of an allergic state. Nasal surgery will be in- 
dicated more often in the intrinsic type of asthma than in the extrinsic. 
This represents 35 to 45 per cent of chronic asthmaties. 

What we have said concerning chronie asthma applies equally to chronic 
rasomotor rhinitis. In both conditions best results will be obtained from close 
cooperation between the rhinologist and the allergist. Even so, we shall find 
that there is a certain residual percentage which will not respond even to 
these combined efforts and which impresses upon us a realization that, in spite 
of all of the advances in our understanding of the allergic diseases, we are 
still in large measure ignorant of the underlying pathologie process which 
makes one person appear allergic and another nonallergie. 

Further discussion of sinus surgery appears in Chapters LXXII and 
LXXITI. 


PART IX 
FUNGI 


The weeds of the culture room 


—CHARLES THOM. 


CHAPTER LVIII 


CHARACTERISTICS AND IDENTIFICATION OF YEASTS AND 
MOLDS 


The allergist finds that he must become conversant in many fields outside 
of medicine. In addition to being a reasonably good field botanist he must either 
become a laboratory mycologist or secure the aid of one. Since the majority 
have not been faced with the problem of the classification and identification of 
air-borne fungi which may be allergenic, the following pages contain a brief 
synopsis of those phases of mycology with which the allergist must acquaint 
himself. 

Molds and Yeasts 


In the development of the plant kingdom, molds appear slightly above the 
bacteria. There is evidence that they were first aquatic, derived in part at least 
by a retrograde evolutionary step from algae, from which the chlorophyl had 
become lost. 

Distribution and habitat.—Molds are found in most localities. They need 
little nourishment provided moisture is sufficient. During prolonged rainy 
weather they will grow on the backs of books and on canvas, obtaining suf- 
ficient nourishment from the organic matter therein contained. They are 
usually present in the ground to a depth of at least four feet although they are 
most numerous in the first six inches. Unlike bacteria they prefer an acid sub- 
strate, growing in a medium the acidity of which prevents the growth of bacteria. 
Special laboratory media are therefore prepared of relatively high acidity, in 
which molds grow in abundance, but bacteria, little or not at all. Two hundred 
and sixty-five species of molds have been isolated from the soil. In one fertilized 
soil with pH 4 acidity 129,000 fungi were found per gram of soil. 

Function —Molds in the soil serve a utilitarian purpose. Since they 
possess no chlorophyl they cannot synthesize starches and must depend upon 
previously synthesized material, becoming thereby obligate parasites or sapro- 
phytes. In the ground, they decompose complex organic substances, breaking 
them into their simpler constituents thus providing nutrition for plants. They 
are chiefly responsible for the decomposition in the ground of cellulose and 
wood. They assimilate soluble inorganic nitrogen compounds and minerals, 
thus fixing them in the soil as fertilizer, preventing their leaching out in the 
water. 

There is a symbiotic relationship between molds and the roots of certain 
plants. They take the place of the root hairs, completely surrounding roots 
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and in some cases even penetrating them. i may 
surrounding the roots, thus rendering it available for the plant itself. The 
orehid cannot exist without its symbiotic mold. 

Atmospheric molds._-Molds or more particularly their spores occur in the 
air, with some seasonal variation, being most common in the summer months. 
They are present in the dust of houses, especially damp houses. Being in 
the air and deposited on various articles we can understand from our knowl- 
edge of their growth requirements why they play a part in the spoilage of 
certain foods, such as fruits, jellies, preserves, acid fruit juices, syrups, ham 
and other meats, bread, butter and sour milk and cheese. They grow in pickling 
vats and, when enough moisture is present, on leather, linen and cotton, forming 
mildew. Outdoor air often contains from 100 to 4,000 bacteria and molds 
per cubic meter. On a windy day the count may be higher. Counts indoors 
have been made as high as 250,000 per cubic meter. 

Economic status.— Molds have a certain economic importance. 

1. They are important in the spoilage of foodstuffs. 

2. In the spoilage of other products of industry. 

3. As stated above they are important in the circulation of organic material, 
in producing fertilizer in the soil. 

4. They produce disease in plants, animals and man. 

dD. Their enzymie activity has been utilized in certain industries. 

In the Orient a mold is used to convert rice into sugar for the manufacture 
of alcoholic beverages. There and in this country Aspergillus oryzae (asper- 
gillus of rice) is employed for the manufacture of a diastatie ferment, marketed 
as Takadiastase, so called after its inventor, Takamine. The citromyeces and 
other molds have been used for the manufacture of citric acid. The dark brown 
sauce used in. Chinese restaurants is a product of the fermentation of Asper- 
gillus oryzae. 

Many cheeses are ripened with molds, the most important of which are 
Camembert and Roquefort which are ripened through the activity of the 
proteolytic ferments of a penicillum. Yeasts are employed in the fermentation 
of wines and beers and the making of bread. 

Characteristics.—F'ungi or molds grow in irregular masses usually made 
up of densely or loosely woven strands or filaments termed mycelium. Such 
a mass is a thallus, a simple plant body not differentiated into root, stem and 
leaf. The fungi or thallophytes are thallus plants. Algae, aquatic chlorophyl- 
containing plants, belong to the same group. The latter by virtue of their 
chlorophyl content can synthesize their own food, the former must have organic 
matter for growth. 

There is a third group of thallophytes (the lichens), composed of aleae and 
fungi growing in symbiosis. 

Classification.—There are three general groups. 

a) Eumyeetes (true molds). 

b) Schizomyeetes (fission molds or bacteria). 

c) Myxomycetes (slime molds). 

d) There is another group, actinomyces, pathogenic for man, which is 
probably intermediate between a) and b). The eumyeetes are divided into two 
groups: (a) molds (unicellular or multicellular). (b) yeasts (always uni- 
cellular). ; 

Mycelium, hyphae.—Molds may be unicellular or multicellular. Yeasts 
are always unicellular, although they may he temporarily attached in clusters 


They decompose the orgamie matter 
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or chains. As to whether true molds exist as unicellular 
depends in great part upon their environment; in certain cultures they tend to 
be unicellular, in others multicellular. They have as their characteristic tissue, 
mycelium, consisting of threads of cells attached end to end, forming lone fila- 
ments, usually branched and interwoven until they make the bulk of the mold 


or multicellular forms 





Fig. 225.—Monilia. Showing septate mycelium and budding. 


as we see it. In some the mycelium is loosely meshed, resembling ee ne 
In others it is closely meshed like a pad of velvet. Classification in ssiinge 
with the characteristics of the mycelium is unsatisfactory peeetan ean oa 
possess no special characteristies differentiating one from another, although 


: ae Ea: is particular case a 
is one large group with a characteristic mycelium. In this parti 
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study of the mycelial hyphae is of value in classification. In many molds the 
hyphae, the individual threads of the mycelium, show partitions separating the 
cells from one another. In this case we speak of the mycelium as being septate. 
There is a large group in which the mycelium is nonseptate, with no partition be- 
tween the individual cells. ; 

When mycelium is septate each constituent cell has its nucleus or nuclei. 
When it is nonseptate the nuclei are scattered through the protoplasm. 

Diagnostic characteristics of mycelium.—In the study of molds the first 
question to settle microscopically is whether the mycelium is septate or not. 
If it is not, the mold probably belongs to the great group, phycomycetes or 
alga-like fungi. There is one exception, in that fungi with septate mycelium 
sometimes fail to show septa early in the period of rapid growth although 
septa are developed as they mature. It is the phycomycetes (‘seaweed 
fungi’’) especially which are presumed to have been derived by a retrograde 
evolutionary process from the algae. 

The phycomycetes, of which mucor is an example, usually develop loose 
mycelium presenting a cotton wool appearance. The ascomycetes on the con- 
trary present a more velvety appearance. The denseness of the mat is to a 
great extent a determinant of the physical appearance. It may be so dense as 
to actually present a fleshy appearance, as in the mushroom. 

Bases of mold classification The next two outstanding groups in which 
we are interested after the phyecomycetes are the ascomycetes and the fungi 
imperfecti. An understanding of the basis for the classification into these two 
latter groups is essential to proper differentiation.* 

As with foods and the higher orders of plants, so with the molds; two 
species may resemble each other very closely and yet belong in entirely dif- 
ferent groups while two closely allied fungi may present few points of re- 
semblance. 

In all botanical classifications it has been found safest to classify families, 
genera and species according to their evolutionary and genetie relationships, 
in other words according to the characteristies of their reproductive tissues. 

Reproduction.— Certain fungi reproduce asexually as do bacteria, by the 
dividing of one cell to become two cells. Others reproduce sexually, by the 
union of two cells, male and female, or positive and negative. The single 
cell resulting then divides to produce several. Sexual cell union in the 
ascomycetes results in the production of a seed-like organ containing several 
spores, usually 8. This organ (termed an ascus) usually develops in the 
mycelium and is a resting stage from which new molds are later developed in 
an appropriate environment. The presence or absence of asci is a criterion as 
to whether the mold belongs to the large family of the ascomycetes. Any 
simple mold which forms asci belongs in the ascomycetes. That is, a sexual 
cycle has been demonstrated. There are molds in which no sexual eyele has 
ever been demonstrated and these are appropriately termed imperfect fungi 
or fungt imperfecti. Many which have been classed as fungi imperfecti have 
since been found under certain conditions to produce asci and ascospores. As 
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here is an additional group of molds organically more 


. 1 complex, the basidiomycetes 
the large fleshy fungi such as mushrooms, puff balls pastor 


and bracket fungi. 
Hunuecetes 

1. Phyeomycetes 

. Ascomycetes 

. Basidiomycetes 
4. Fungi imperfecti 

not interested in the basidiomycetes. 


» 
2 
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For present purposes we are 
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soon as this is demonstrated such a fungus is taken out of the class fungi imper- 
feeti and placed in the class of ascomycetes. So, it will be seen that the fungi 
imperfecti are in a measure a heterogeneous group in which no sexual reprodue- 
tive process has been demonstrated but in which we should bear in mind that it 
may be demonstrated at some future time. 


Classification based on characteristics of sexual reproductive tissues.— 
Unfortunately for easy classification of molds, asci are rarely seen when they 
are grown in the usual laboratory media. The substrate is the important 
element in determining the development of asci. If a mycologist wishes 
absolutely to identify a mold in the accepted classifications such as that of 
Saccardo, he must grow that mold in a variety of special culture media until 
he has been able to demonstrate sexual reproductive tissues. So, as far as 
the routine study of molds in allergy is concerned we are faced with the prob- 
lem of classification based upon organs which we rarely see in our work. For- 
tunately there are other characteristics which enable identification. The 
logic of the classification, however, in accordance with these secondary char- 
acteristics disappears unless we realize that the basis is the manner of re- 
production. For example, there is an aspergillus in the ascomycetes and 
there is another aspergillus almost indistinguishable from it, away off from 
it in the Saceardo classification, in the fungi imperfecti. The difference is that 
in one of the aspergilli asci have been produced while in the other they have 
not been found up to the present. 

So, in studying texts on mycology we will observe two types of classifica- 
tions. The standard is that of Saccardo which has been very ably condensed 
with slight modification by Stevens, but on studying Stevens for the identifica- 
tion of any particular mold we at once reach an impasse since the discussion 
throughout his text has to do with the presence or absence and characteristics 
of asci and ascospores. 

Classification based on secondary reproductive characteristics.—lor 
practical purposes we must use classifications based on secondary characteristics 
and in this classification one of the most useful is that used by Buchanan. I 
would again emphasize that his classification appears confusing until one realizes 
that the general principles are based on the presence of a phenomenon which 
we do not actually see and identify in the mold. In short our problem becomes 
not so much one of classification as of identification. The situation is somewhat 
analogous again to the situation with foods. We know there is a genetic 
classification but we are more interested for epicurean purposes in their classifiea- 
tion into green vegetables, starchy vegetables, fruits, nuts, ete. 

What are these secondary determining characteristics on which identifica- 
tion is based? 


Mycelium.— 

1. Nonseptate—phycomycetes. 

2. Septate—one nucleus per cell—ascomycetes. 

3. Septate—two nuclei per cell—basidiomycetes. 

Normally fungi reproduce from spores which germinate, forming mycelium. 
At first nonseptate, this becomes septate except in the phycomycetes. As the 
mycelium continues to grow, it may divide into two types: (a) vegetative 
portion ; (b) reproductive portion. The vegetative portion varies little from one 
mold to another but the reproductive portion differs a great deal in different 
molds, thereby facilitating differentiation. Occasionally there is a third type. 
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(ec) mycelia sterilia, in whieh no reproductive organs are formed. It is obvious 
that in this partieular mold only the vegetative mycelium is present and such 
a mold therefore cannot be identified. The development of mycelia sterilia 
usually depends on nutritional conditions in the media. 

Oidia.—In addition to spores many species reproduce by the formation 
of yeast-like cells, or oidia. ‘hese may separate off from any part of the 
mycelium, either at the end, or as lateral buds. When they have separated 
they may continue to reproduce by budding, giving the appearance of yeasts. 
In the proper media they will return to mycelium formation. Oidia may form 
in any of a large variety of molds. They are not peculiar to any single class. 
The absence or presence of oidia is therefore usually not of value in classification 
or differentiation although some fungi develop oidia so regularly and so con- 
stantly in contrast to others that this phenomenon is sometimes of help in 
identification. An example is Oidiwm lactis. 

Oidia form as the result of segmentation of mycelium which constricts and 
splits off. Onee formed they may produce new cells by budding, which in 
turn may again produce mycelium. 

Oidia are not spores. They are vegetative forms which are not more 
resistant to lethal factors than the mycelial cells themselves. They are growth 
forms rather than resting forms. The conditions of growth determine their 
appearance. When they are present in preponderance the mold may be mis- 
taken for yeast, especially if they continue to reproduce by budding. 

It seems probable, as a matter of fact, that yeasts have developed by a 
retrograde process from the higher fungi as a result of having permanently 
lost the power to produce mycelium. True yeasts no longer produce mycelium 
but they do form spores. 

The yeasts are rather a heterogenous group of fungi which permanently 
remain in unicellular form. They are not a unit class, but are grouped together 
for convenience. 

Spores.— Spores are very constant in different funei and possess recog- 
nizable characteristics of formation and grouping. They are reproductive 
bodies and are therefore useful in classification. They may be (a) sexual or 
(b) asexual. Some molds produce both sexual and asexual spores simul- 
taneously. Others produce only sexual forms on one host and asexual on 
another host. This is characteristic of the rusts. 

In some molds true spores are produced in the same way as oidia either 
hy terminal budding or lateral budding. This reproduction is asexual. 

Chlamydospores.—Another form of asexual spore develops in the mycelium, 
with a thickened protective covering, in the center of which are the spores. These 
are the chlamydospores. They are observed occasionally on laboratory media 
but are of no great importance in differentiation. Like oidia. they are not 
peculiar to any one class of fungi and as a matter of faet they are especially 
trequent im species which produce oidia frequently. As a consequence one 
otten finds both ehlamydospores and oidia in the same fungus. 

Zygospores.— Sexual reproduction is accomplished in two ways. The 
phycomycetes produce zygospores while the ascomycetes produce ascospores. 
In the former terminal hyphae of the nonseptate mycelium approach and 
attach themselves to each other, following which there develop econstrietions 
near the point of fusion, forming two cells. suspended by the nonseptate 


ree] 4 he » aleaq - r r . nae 
mycelium. The nuclei of the two cells fuse and divide—the eells themselves 
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fuse. These enlarge and the spore forms in the interior. This is the ZY gospore 
Under proper conditions the zygospore germinates, producine new cavealinnh 
With its asexual spores. , 
Ascospores.—The uscospore is characteristic 
Two hyphal cells fuse and the nuclei reproduce. 
to form a dense protective mat or wall, the 
central portion of this aseus develops into 
usually eight. 


of molds with septate mycelium. 
Neighboring hyphae proliferate 
perithecium, around the spore. The 
ascospores, Varying in number, but 





Fig. 226.—Sexual reproduction in fungi. 


I. Formation of zygospores in mucor. In a, two hyphae come into terminal contact; b, 
two gametes are formed at the point of contact; c, gametes fuse; d, the ripe zygospore remains 
supported by suspensors remaining from the original hyphae; e, the zygospore germinates, 


producing a sporangium stem. (After Henrici.) 

II. Formation of ascospores and asci. Sex cells develop on hyphae a, and become sur- 
rounded by a perithecium, from growth of sterile hyphae, b and ec. Spores develop on the in- 
side d. (After Buchanan.) 

III. Development of the perithecium from sterile hyphae a and Db; ec and d, mature ascus 
with ascospores on the interior. (After Buchanan. ) 

lV. Differentiation between the formation of conidia (spores), and vegetative budding. 
In the former the terminal spheres are larger, active reproduction being from the stem, In the 
latter, terminal spheres are smaller, representing budding cells (After Buchanan.) 
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Sporangia and sporangiospores,—Asexual spore See RO ee ah 
plished in the phyeomycetes as a rule with the formation of Bus sa tH 
Specialized reproductive hyphae develop from the vegetative hyp ni 4 : : ‘ 
end there develops a terminal enlargement containing several nue el which 
divide repeatedly with the result that a large spherical organ is formed econ- 


Se bn ee arent eae 
taining many nuclei, with some supporting connective tissue. The nuclei migrate 





Fig. 227. Phycomycetes. A, Showing nonseptate mycelium, sporangiophores, sporangia 
filled with spores, columella, stolons, and rhizoids. (Rhizopus, after Buchanan.) B, Views of 
sporangia and (center) columella after rupture of spore sacs. (After Buchanan.) C, Surface 
view of sporangia and sporangiospores, with rhizoids. 


or are pushed toward the periphery. <A cell wall develops around each nucleus. 
thus forming the spore. The membrane of the original terminal swelling be- 
comes a thin membranous sae filled with spores. The central part of the sphere 
persists as a supporting tissue, the columella. When the spores are matured, 
the membrane ruptures, liberating them and leaving the stalk with the bare 
columella and often a small collar of the spore case at the base of the columella, 
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The entire spore sac is the sporangium. This type of spore is termed sporangio 
spore. ‘The reproductive hypha is the sporangiophore—the carrier of the 
sporangium. 

Conidiophores and conidia.—The spores of the phycomycetes are usually 
enclosed m a spore case (sporangium). Those of the ascomycetes are usually 
free. They may develop merely as single spores or a chain of spores at the 
end of the reproductive hyphus in which case they resemble oidia. The spores of 





Fig. 228.—Fungi. 

I. Gradations of complexity in different molds, from simple terminal conidia, as in monilia, 
through monoverticillate and biverticillate penicillia, to aspergillus. In the simplest, conidia 
are attached directly to the conidiophore. In penicillia, sterigmata separate the two. The 
general picture is of a brushlike mass. In aspergillus there is still further separation by a 
terminal inflation of the conidiophore (the vesicle). : 

Il. Monilia. Conidia develop directly from mycelium. The proximal mycelium may be 
considered a conidiophore. 

JlJ. Only mature growing fungus develops conidiophores and sporangia. Colonies should 
therefore be fished from the center. The illustration shows absence of reproductive elements at 
the margin of a growing colony. Since diagnosis depends upon the spore picture and young 
colonies may fail to show this, they should be allowed to continue to grow until the former 
develop. 
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the ascomycetes are termed conidia. There are usually specialized cells termed 
sterigmata at the end of the hyphus from which the conidia develop. In certam 
molds several parallel sterigmata develop at the end of a single reproductive 
hyphus or conidiophore. Each sterigma produces and supports its own chain 
of conidia. Several sterigmata with their attached conidia grouped together 
on one conidiophore give the appearance of a small brush. The group of molds 
which produce this type of asexual reproductive organ is termed penicellium 
or ‘‘brush like’? mold. Some molds develop terminal enlargements or globose 
ends to the conidiophore. Large numbers of sterigmata are produced around 
the circumference or surface of the globose ends. Those again support chains 
of conidia. The impression is that of a medusa-like cluster of chains. Molds 
producing this type of asexual spores are classed as aspergilli. In both aspergilli 
and penicillia the primary sterigmata may each produce two secondary 
sterigmata thereby doubling the chains of sterigmata. This is of importance 
in the differentiation of various species. The important differentiating point, 
however, between the penicillia and aspergilli is the presence or absence of 
the globose end ‘‘or vesicle’’ in the conidiophore. 

Factors in identification.—The identification of molds depends upon 


1. Gross appearance (density and color of the mat) 

2. Whether hyphae are septate or not 

3. Grouping and placement of conidia 

4. Size of conidia 

5. Shape and branching of conidiophore 

6. The sterigmata (primary or primary and secondary ) 

Presence or absence of vesicle 

8. Position and characteristics of sporangiophore 

9. Size and shape of columella 

10. The placement, arrangement and internal structure of the spores (conidia and 
sporangiospores ) 


Conidia may be 
Spherical 
Oval 
Cylindrical 
Fusiform 
Club shaped 
Irregular 
Star shaped 
Unicellular or multicellular 
Among the aspergilli, for example, the characteristies requiring study for identification 
are 
1, Size and form of the vesicle 
2. Number and arrangement of the sterigmata 
3. Presence or absence of secondary sterigmata 
4. Size and form of conidia 
5. Height of conidiophore 
6. Color and position of perithecia around ascospore when present 
7. The form of the ascospore when present 
8. Color of the mycelium and of the conidia 


The Phycomycetes 


While there are thousands of varieties of molds. relatively few are found 
in the dust of houses, laboratories, ete. Among the phycomyeetes, fungi 
with nonseptate mycelium, there are two genera which the allergist and bae- 
teriologist see frequently. These are mueor and rhizopus in the genus 
Mucoreaceae. CGrossly, they appear very similar, resembling cotton wool. but are 
differentiated chiefly by the fact that rhizopus possesses aerial rhizoids or roots. 
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In Petri plates these roots or ‘‘holdfasts’? become attached to the top of the 
plate. They can be easily seen especially as they are torn away on opening the 
dish. The cover should be inverted and studied under low power. The rhizoids 
or roots of rhizopus are connected by runners or stolons comparable to those 
observed in crab grass or in the strawberry. In rhizopus the sporangiophores 
arise directly opposite rhizoids. The following table serves to differentiate. 


TABLE LVIII 











MUCOR RHIZOPUS 
Rhizoids Absent Present 
Aerial Rhizoids Absent Present 
Sporangiophores Arise anywhere Arise from nodes 
Columella Never hemispherical Rests in a cup-shaped depres- 


sion of the sporangiophore 
called apophysis 

Spores Always smooth and regular Frequently angular and_ col- 
lapse readily in water 








rt fi J ‘angia : cell AS serve rough low- 
Fig. 229.—Mucor. Left figure shows sporangia and mycelium as observed tl £ 


; ‘ x ates ig igure s rs hig ower of sporangia 
power microscope focused directly on Petri plates. Right figure shows high p i s 


(spore sacs) and sporangiophores or stalks. 


Mucor and rhizopus.—There are over 50 species of mucor whieh are dif- 
ferentiated by study of: 


1. Type of branching of the sporangiophore. 


9 Form, length and thickness of columella. 
3. Dimensions of spores. 
4. Diffluence or fragility of the membrane. 


». Shape of spores. 
). Diameter of sporangium. 


-_ 
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The most important of these six characteristics 1s the branching of the 
sporangiophore, best observed in slide culture. It is often difficult otherwise 10 
study this branching because the hyphae and sporangiophores become twisted 
and difficult to distinguish. Young and immature sporangiophores are often 
unbranehed. Therefore one should not examine for branching at the edge of a 
growing colony. There are three general types of branching useful in classifica- 
tion. 


(a) Monomucor (unbranched ) 
(b) Racemomucor (main stem and lateral branches) 
(ec) Cymomuecor (irregular branching) 


. There appears to be one mucor which is pathogenic for man (corymbifer) 
which has been found in diseased lung tissue. 

Rhizopus nigricans is the commonest of the phycomycetes. It is responsible 

for ‘‘leak’’ in strawberries, and soft rot in sweet potatoes. When it occurs as a 

contaminant in a bacteriologic laboratory it rapidly overgrows culture plates. 


ae Ke 





Fig. 230.—Rhizopus. Note resemblance to muecor and absence of septa in mycelium. 


The Ascomycetes 


Among the ascomycetes the class of chief importance in the present study 
is the hyphomycetales. There are two general families in this class, differ- 
entiated according to the color of the myeehum. If the mycelium is white or 
brightly colored the mold belongs in the class (a) Mucedinaceae. If it be dark 
or smoky, black, brown or olive the ascomyces belongs among the (b) 
Dematiaceae. The color of the mycelium may differ entirely from that of the 
conidia and for this reason it is desirable to examine not only the top surface of 
the colony but also the reverse side of the Petri dish through the culture medium. 
While there are many genera and species of hyphomycetales the great majority 
are rare. Those of interest to the allergist and bacteriologist are found in a 


« 
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very few genera. Indeed, three-fourths of the hyphomycetales observed in 
routine work are represented by aspergillus and penicillium. 

Aspergillus.—As mentioned above this group presents a characteristic 
arrangement of conidia and conidiophores. The latter are unbranched, arise 
from enlarged cells of the vegetative mycelium known as foot. cells and 
terminate in a swollen vesicle. Attached to the vesicle are stalks of sterigmata 





ieti P illi ore ay » a single group of sterigmata to which 
Fig. 231.—Varieties of aspergilli. There may be a single g I 
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conidia are attached (III) or there may be primary and secondary er cal ag Te get aR ate 
are not equatorially placed as in the diagram but cover the entire ms sic ; P ‘ , 
(V) is usually classed apart from aspergillus. (After Buchanan. 


somewhat resembling tenpins in appearance. The sterigmata may branch, 
giving rise to secondary sterigmata. Hither the primary sterigmata or secondary 
sterigmata when present bear chains of conidia. The result is a compact mass 
or head at the tip of the hypha. Aspergillus glaucus and Aspergillus nidulans 


frequently form ascospores. 
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Various species of aspergilli are identified to a great extent by the color 
of the spores, but it should be borne in mind that the color depends upon the ih 
of the colony. If too young or too old, the color is unreliable. While the color 
of the conidia varies, that of the mycelium as seen on the reverse side of the 
plate is usually reddish or brownish. . 

Characteristics to be studied microscopically, for identification, include the 
size and shape of the vesicle, of the sterigmata, of the conidia and the presence 
or absence of secondary sterigmata. . 

Thom and Church describe 66 valid species of aspergilli. Aspergillus 
fumigatus occasionally infects the lung of man, and more frequently the respira- 
tory tract of birds. 





Fig. 232.—Aspergillus, as seen in specimen teased in saline on slide. 


Penicillium.—There are over 600 species deseribed by Thom. Differentia- 
tion is not as easy as with the aspergilli. Indeed, they form such a large and 
intricate group that there are ‘‘penicillists’’ who devote much of their time to 
study of the penicillia. The outstanding characteristic of this group is that 
the conidia are produced from sterigmata which occur in whorls or clusters 
known as verticils, which take their origin from the tip of the conidiophore. 
The conidiophore presents no terminal enlargement or vesicle, as is seen in the 
aspergilli and there are no enlarged foot cells. 


Formerly all green penicillia were termed Penicillium glaucum but since 
this is too indiscriminate the designative term glaueum should be avoided in 
the identification of penicillium. The former Penicillium glaweum has been 
subdivided into several species. Color is still of some value in identifieation, 
but the size and structure of the conidia and conidiophores, the gross appear- 


anee of the colony, biochemical reactions of the mold, and knowledge of the 
natural habitat or substrate are more important, 
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Thom divides penieillia into 4 general groups depending upon the manner 
of branching of the spore head, the spore head being that portion attached to the 
tip of the conidiophore. 

1. Monoverticillata (a single whorl of sterigmata). 

2. Biverticillata (forking sterigmata with secondary sterigmata forming 

symmetrical whorls). 

3. Polyverticillata (further subdivision in symmetrical fashion producing 

a large number of whorls). 

4. Asymmetrica (symmetrical distribution of sterigmata and whorls). 
Group 4 contains the more important species. There is some variation in all 
four groups but the dominant tendency is apparent. 





Fig. 233 Varieties of penicillia. (After Henrici and dec fart for A pide ap tage sl er 
monoverticillata symmertrica; biverticillata s) mmetrica; polyverticillata 8s} ne a: as! 
metrica, 


ASC etes is septate. 
Figures are djagrammatic, Actually, ascomycetes is septate 


the mycelium of the 
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Citromyces.—As a general rule the differentiation between ponte 
and penicillium can be made on the basis of the presence or absence 0 ‘ 
vesicle, the terminal enlargement on the conidiophore. One mold, however, 
eitromyces, presents the conidial arrangement of a monoverticillate penicillium 
but does have a vesicle. Thom classes this under penicillia while others place 
eitromyces in a separate group between penicillia and aspergill, see Fig. 231. 





Fig. 234.—Penicillium teased on slide. Note brushlike conidiophore and free conidia. 


Yeasts 


Yeasts are forms between bacteria and the true molds. They are charac- 
terized by permanent unicellular growth without mycelium. One theory is 
that they have developed from molds by losing the power to produce mycelium. 
There are two general classes. 


(a) Those forming endogenous spores—Saccharomycetaceae—true yeasts. 
(b) Those without spores—Torulaceae—false yeasts. 





Monilia, occasionally a pathogen, is transitional between the nonspore- 
forming yeasts and molds of the fungi imperfecti. It may appear in either 
of two forms, as yeast-like budding cells or with mycelium but in either case 
it produces no ascospores. The nonspore-forming yeasts or torulas may have 
arisen from spore-forming yeasts, merely having lost the ability to produce 
spores or they may have originated from transitional fungi such as the monilias 
by having lost the power to produce mycelium. There are, then, yeasts which 
form spores but no mycelium (saecharomyces) ; yeasts which form mycelium 
but no spores (monilia) ; and yeasts which produce neither spores nor mycelium 
(torula). 

The ascomycetes possess the property of reproducing either by budding 
or sporulation. Upon losing the ability to produce mycelium they fall in the 
class saeccharomycetes or true yeasts. These latter reproduce with budding 
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vegetative cells and by spore formation. Since they produce endogenous spores 
often eight in number, the true yeasts are, strictly speaking Soriadese - : sd 
bers of the ascomycetes. be oe a ae 

True yeasts, upon losing the ability to produce spores, fall in the class of 
false yeasts or torulas which consist of single cells without Hpealinnr ata 
which reproduce by budding only. ; ics 

If the ascomycetes should lose the capability of spore production and repro- 
duce by budding only, the resulting mold would fall in the class of monilias. 
The monilias produce mycelium and budding vegetative cells but no spores 
They are fungi imperfecti. 


ASTOMKCETES 


va \ 
GACTHAROMNC ES MONILY A 
7 


TORULA 


Fig. 235.—Interrelationship among the yeasts. Ascomycetes are capable of forming septate 
mycelium, budding forms and asci. If the ability to produce mycelium is lost but asci are still 
formed, the resulting fungus falls in the group, saccharomyces. If on the other hand the 
ability to form asci is lost while mycelium production persists, monilia results. Torula reproduces 
only by budding cells and may have been derived from saccharomyces by loss of ability to form 
asci or from monilia by loss of ability to form mycelium. (Adapted from Arthur T. Henrici, 
“Molds, Yeasts and Actinomycetes,’’ New York, 1930, John Wiley & Sons, Inc.) 


Finally if these latter lose their ability to produce mycelium, the resulting 
organism will fall in the class torulas. 

It should be understood that all fungi imperfecti are not of the appearance 
They may appear as aspergillus, penicillium, or any of the other 


of monilia. 
The sole outstanding difference lies in the fact that ascospores have 


ascomycetes. 
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not been observed. Indeed in the group of monilias, sexual spore formation 
is sometimes observed, as in Monilia sitophila, which is therefore one of the 
ascomycetes. Monilia may and usually does produce conidia as well as vegetative 
budding cells. 

Torula therefore may have developed either from true yeasts which have 
lost their power to produce spores or from monilias (fungi imperfecti) which 
have lost their power to produce mycelium. Each of the two latter may have 
developed from the ascomycetes as outlined above. 

The identification of yeasts is very difficult and sometimes impossible. 
Recently the use of sugar fermentation reactions has been very helpful in 
this respect. 

Oidia and Monilia 


While there have been some confusion and lack of uniformity in dif- 
ferentiating oidia and monilia, the present tendency is to class those which 
develop oidia between the joints of the mycelium as oidia, and those in which 
they develop only at the ends as monilia. O7diwm lactis, in sour milk, is an 
example of the former. 

Actinomyces 


The actinomycetes are quite ubiquitous and represent a form of hfe between 
the schizomycetes or bacteria and the myxomyecetes. They are represented by 
extremely fine mycelial growth less than one micron in diameter, nonseptate, 
with no visible nuclei and with conidia arranged in chains at the tips of the 
aerial hyphae. Oidia are formed frequently. The actinomyces is best known 
medically for its occasional infection of man but it is frequently found as a 
contaminant in laboratory culture media and might occasionally be found to be 
allergenic. 

There are numerous varieties. The soil actinomycetes are easily cultivated 
while those pathogenic for man and animals are difficult to grow. Indeed, some 
have never been grown artificially. 

The colonies of the actinomyces are small, white or gray with a powdery 
surface, usually very adherent to the medium. On plates they appear in either 
of two forms. The first is elevated in the center and irregular in outline, with 
pointed pseudopod-like projections from the edges of which furrows of varying 
depths run toward the central peak. The appearance rather suggests a minia- 
ture mountain top. The second type instead of being wrinkled toward the center 
is irregularly wrinkled in all directions giving a pock-marked appearance. 

The colonies may be of almost any color. Not infrequently there is a 
brownish discoloration of the surrounding culture media, supposedly due to the 
production of melanin by an enzyme. Actinomycetes grow better on an alkaline 
medium. 

Actinomycetes represent about 17 per cent of the microorganisms cultivable 
from the soil. They are responsible for a disease of potatoes known as 
“potato seab,’? a very common condition in which warty exerescences appear 
upon the surface of the potato. 

With actinomyces as prevalent as it is, it is entirely possible that one might 
become sensitized to this mold although T have seen no such ease. | 

Streptothrix is a fine branching filamentous mold belonging 
of actinomyces and differentiated therefrom by the faet that 
does not produce ‘‘elubs.’’ 


in the group 
in tissues it 
I have seen one asthmatie whose sputum contained 
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tremendous amounts of streptothrix and who obtained maximum relief from her 
asthma after receiving iodides for the treatment of her streptothrix infection. 
Unfortunately we were unable to cultivate this mold. 

The sputum of a chronie asthmatic should always be examined carefully 
for streptothrix and actinomyces. It seems probable that for this particular 
group of molds this is a more important examination than cultivation from the 
air. Fortunately iodides often act almost as a specific in relieving this type of 
infection. 

Cladothrix and leptothrix have also been classed with the actinomyces. 
Actinomyces exhibits true branching and forms ‘‘clubs’”’ in infected tissues. 
Streptothrix likewise exhibits true branching but does not form clubs. Clado- 
thrix shows a form of false branching while leptothrix does not branch. The 
formation of clubs is not a reliable criterion and differentiation is therefore 
often not easy. Cladothrix and leptothrix are larger forms, actually bacteria, 
and probably should not be classified in this group. 


Trichophyton and Related Organisms 


This group of minute molds, while obviously present to some extent in 
the dust of floors, is usually isolated and identified from cutaneous lesions. 
After isolation trichophyton may be grown without great diffieulty. We have 
to deal with two general types of invaders, the first, a saprophytie eroup g@row- 
ing in the epidermis or in the hair, and the second, the truly parasitic group, 
penetrating more deeply and causing definite inflammatory reaction. The 
former are usually a heterogeneous group of organisms belonging chiefly to the 
fungi imperfecti, the latter, a rather closely related group, the dermatophytes. 

The accepted classification up to the present has been that of Sabouraud 
based on the localization of the infection. 

Achorion grows in the hair and produces peculiar yellow crusts or seutula 
in the scalp. The disease is known as favus. 

Microsporum, the organism responsible for tinea capitis, ringworm of 
the scalp, infects children predominantly. The mycelium invades the hair. 
The spores are formed on the outside of the hair. They are polyhedral. An 
epilated hair examined in a drop of 10 or 20 per cent sodium hydroxide shows 
the irregular clusters of polyhedral spores on the surface, with filaments of 
segmented mycelium within the hair. 

Endothrix trichophyton invades the hair follicles. Both mycelium and 
spores are found entirely within the hair. Hcetothrix trichophyton grows both 
in and on the hair and the spores are chiefly external but are arranged in rows, 
not in a mosaie as in microsporun. 

Neo-endothrix trichophyton predominates within the hair but a few 
mycelial filaments and spores are also found on its surface. 

The above organisms are responsible for ringworm lesions of the scalp, and 
involve chiefly the hairs. In examining an infected hair one must be espe- 
cially careful to obtain the hair root since it is chiefly in the root that the mold 
is to be found. It is a waste of time to attempt to examine hair which has been 
broken off short of the root. 

Lesions of the smooth skin are produced by the following. 

Epidermophyton produces eczematoid lesions of moist areas, the groin, 
axilla, the web of the fingers and toes and the soles of the feet. The parasite 
is found in the epithelium, not in the hairs. 
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Endodermophyton likewise occurs in the skin, not in the hairs, and forms 
intricate patterns of concentrie rings with pronounced sealing. It 1s a disease 
of the Far East and the Pacifie Islands, not of the United States. 

Microsporum produces the characteristic ringworm of the skin which we 
usually see outside hairy areas. The lesion consists in flat, reddish patches 
sometimes round, sometimes irregular, forming rings, and darker at the margins. 
There is a tendency to healing in the center. Hndothrix trichophyton sometimes 
produces the same lesion. 

Ectothrix trichophyton produces elevated plaques, round or oval, papulo- 
squamous, of a reddish color. Pustulation often occurs at the margin. 

Ringworm, as it is commonly understood, is therefore usually due either to 
one of the trichophytons or to microsporum. It may occur in hairy areas or 
on the skin but in either ease usually begins as an infected hair follicle. The 
term epidermophyton should be used in discussing the superficial skin lesions, 
tinea cruris, and eczema marginatum. This, in contradistinction to trichophyton 
infection, does not tend to heal at the center. Epidermophyton is observed micro- 
scopically in the scales of epidermis and appears as articulated filaments of 
mycelium, breaking up into chains of oidia. 

The familiar funeus infection of the hands and feet, so-called athlete’s foot, 
is usually due to a low-grade trichophyton infection although in about 20 per 
cent epidermophyton is responsible. 

Microsporon furfur or Malassezia furfur is responsible for pityriasis versi- 
color (tinea versicolor). In hydroxide solution it appears in the scales of 
epidermis as short irregular strands of branched mycelium with numerous round 
spores of variable size. Attempts to cultivate it on artificial media have so far 
failed. 


Need for a key for the identification of atmospheric fungi.—l'rom the 
preceding discussion it is obvious that the allergist, attempting to identify 
air-borne fungi, whether the spores be on pollen slides or the fungus be growing 
on culture medium, will have little opportunity to follow the Saceardo classifica- 
tion, based upon characteristics rarely observed in routine cultures. <A elassifica- 
tion based upon characteristics of the asexual reproductive tissues may be used 
to much greater advantage. Buchanan’s Key possesses this advantage. 

Although the number of proved allergenic fungi is not great, it seems 
probable that, with these as with pollens, continued study will find many addi- 
tions to the list. For this reason it seems desirable to have a comprehensive 
key for the identification of the majority of molds that will be encountered in 
air analysis. No such key being available Dr. Frederick W. Shaw, Professor of 
Bacteriology at The Medical College of Virginia, has prepared one for this 
volume. It appears in the following chapter. 


CHAPTER LIX 
KEY TO THE FAMILIES AND GENERA OF COMMON MOLDS 


By 


FREDERICK W. SHaw, RicHMOND, VIRGINIA 
(ILLUSTRATIONS By CLAIRE BARDWELL) 


PART I 
KEY TO FAMILIES 


Conidia present 
Vegetative mycelium generally without septa. Spores generally 


are an. 2 Spork gium {epore. Case) - 24 oo MUCORACEAE 
Vegetative mycelium with septa. Spores not borne in a spo- 
ranginum. 
Hyphae not united into definite bodies 
Hyphae and conidia hyaline or bright-colored________ MONILIACEAE 
Hyphae or conidia dark, generally both______________ DEMATIACEAE 
Hyphae united into definite bodies 
Comdiophorés ‘sessile, round, flat. 220-2 oos TUBERCULARIACEAE 
Conidiophores stalked, in heads or cylindrie_---_--___ STILBACEAE 
Deer C OT OSCR Wier oe aoe Ce oe So MYCELIA STERILIA 


Use of the Key to the Families and Genera of Common Molds 


Molds growing in Petri plates are first examined grossly, attention being given to 
the character of the mat, its color and its appearance when viewed from below through the 
culture medium. If the growth is loose, like cotton wool, search is made for aerial rhizoids, 
especially when the cover is removed from the plate. If present and if the mold touches 
the cover, these can be recognized as they are torn from their attachment to the cover. 

A small portion of the mold growth is removed with forceps, placed in a drop of saline 
on a microscope slide, teased out somewhat and examined under the microscope. It may 
or may not be covered with a cover glass. Search is made for conidia, and for the 
reproductive tissues (sporangia and conidiophores), which are studied. The mycelium itself 
is examined, particular search being made for the presence or absence of septa. 

With this and other information as indicated in the Key, identification can be made. 
Identification is first made by families. Thus, if spores are present and enclosed in a 
spore case and the mycelium is nonseptate the fungus belongs to the family Mucoraceae. 
If the spores are not enclosed in a case and the mycelium has septa separating the individual 
cells, the hyphae are not united into definite bodies and these and the conidia are hyaline 
or bright colored, we are dealing with the family Moniliaceae. If, with these same char- 
acteristics the hyphae or conidia are dark we are dealing with the family, Dematiaceae. 

If conidia are not present one should bear in mind that longer cultivation may be 
followed by the appearance of conidia. : 

The family having been identified, one now determines to what section of the family 
the specimen belongs. The proper section (indicated by Roman Numerals) is determined 
in Part II. One then turns to the appropriate section in Part III, completing identification 
in the same manner. Arabic numerals preceding the genera correspond to their numbers 
in the illustrations. ‘ , 

Often this rather laborious method of identification can be materially simplified by a 
reversal of the process. One finds those illustrations which most nearly resemble the 
specimen being examined and traces the identification backward, establishing points of 
identity or dissimilarity. 


PART II 
KEY TO THE GENERA 


Sections of Mucoraceae 


Sporangia present 
Of one kind Turn to Seetion I 


4 ce ee ce 
Of two kinds tI 
M4 ce ce ce 
Sporangia not produced It] 
Sections of Moniliaceae 
Conidia 1-celled 
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Hyphae little different from the conidia 
Hyphae sharply differentiated from the conidia 
Conidia capitate 
Conidia not in chains 
Conidia in chains 
Conidia not capitate 
Conidia borne more or less irregularly on simple 
or branched but not inflated or whorled hyphae 
Conidia borne on whorled branches 
Conidia 2-celled or more 
Conidia 2-celled 
Conidia 3 or more celled 
Conidia forked, radiate or stellate 
Conidia spirally coiled 
Sections of Dematiaceae 
Conidia 1-celled 
Conidia 2-celled 
Conidia 3 or more celled 
Conidia muriform 
Conidia spiral, forked, stellate or convolute 
Sections of Tuberculariaceae 
Conidia hyaline or bright-colored 
Conidia 1-celled 
Conidia several to many-celled 
Conidia generally olive to brown or black 
Conidia 1-celled; hyphae always olive to brown or black 
Conidia many-celled 
Sections of Stilbaceae 
Hyphae and conidia hyaline or light colored 
Hyphae or conidia dark 


PART III 


SECTION I 
Sporangia of one kind 


Sporangiophore simple or branched but not repeatedly dichoto- 


mous 


Sporangiophores produced from stolons; arise in clusters 


Sporangiophores arise from the nodes 


Sporangiophores arise from the internodes 


Sporangiophores do not arise in clusters, stolons not present 


Myeelium in air brown and thorny 


Mycelium in air not brown and thorny 
Mycelium metallic; suspensors Spiny 


Mycelium gray or brown; suspensors smooth 
Sporangiophores simple 


Sporangiophores variously branched ; sporangia 


borne on the lateral, cireinate branches 
Columella constricted; sporangia pear- 
shaped 


Columella not constricted; sporangia glob- 


ular 


Sporangiophore repeatedly dichotomous 


Turn 
ee 


oe 


9 


éé se 
vfs oe 
sé oe 
ce ce 
ce oe 
oe se 
oe oe 
oe oe 
sé ae 
to Section 
oe oe 
ce oe 
ce oe 
ee ee 
ee we 
se ws 
e oe 
. ee 
ee es 
ae oe 
Rhizopus 
Absidia 
Spinellus 


Phycomyces 


Mucor 


Pirella 


Cireinella 


Sporodinia 


IV 


Vv 
VI 


VII 
VIII 


IX 
xX 
sell 
XII 


XIII 
XIV 
XV 
XVI 
XVII 


XVIII 


XIX 


XX 
XXI 


XXIT 
XXIII 
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Spinellus. 1. Phycomyces. 5. Mucor. 


Air-borne fungi. 1. Rhizopus. 2. Absidia. | 34. 
6. Pirella. 7. Circinella. 
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SECTION II 


Sporangia of two kinds; the primary many-spored; the secondary 
few spored 
Primary sporangia with columella, secondary without 
9. Thamnidium 
Both kinds of sporangia with columella 
10. Dieranophora 
Wall of sporangium thickened and persistent above, thin and 
dissolving below 
11. Pilaira 
Sporangiophore swollen beneath the sporangium 
12. Pilobolus 
Columella absent 
Sporangiophores erect, branches tapering 
13. Mortierella 
Sporophores creeping, branches not tapering 


14. Herpocladiella 


SECTION III 


Sporangia not produced. Conidia present in chains or clusters 
Conidia in chains 
Conidiophore not swollen at the apex 
15. Piptocephalis 
Conidiophore swollen at the apex 
Conidiophore branched 
16. Syncephalastrum 
Conidiophore not branched 
17, Syncephalis 
Conidia not in chains 
18. Chaetoecladium 


SECTION IV 


Hyphae little differentiated from the conidia, at times absent 
Conidia oval, spherical, or fusiform 
Conidia develop by breaking up of hyphae, or form chains 
on short, undifferentiated branches 
19. Odspora (Oidium) 
Conidia on definite branches; mycelium distinct 
20. Monilia 
Conidia fusiform, pointed at each end 
21. Fusidium 
Conidia bacillar or cuboid 
Conidiophores well differentiated 
Conidia long, rod-like, truneate 
Neg 22. Polyseytalum 
Conidia short, cuboid, truneate 
nor e, 23. Geotrichum 
Conidiophores nearly obsolete; conidia eyelindrie 
24. Cylindrium 


SECTION V 


Conidia not in chains; globose to ellipsoid (round to oval) 
1 idis IOeQ} . a1 ¥ . 
Conidia sessile; conidiophores unbranched with inflated tip 


te. 25. Rhopalomyces 
Conidiophores much less or not at all inflated at tip : 


« 


Conidia embedded in mucus; conidiophores simple 


26. Hyalopus 
Conidia not embedded in mucus ; 


Conidia radiating from tip 
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¢ Dicranophora, 11. Pilaira. 


Fig. 2 


fungi. &. Sporodinia. 9, Thamnidium. 10. 
12. Pilobolus. 12. Mortierella. 14. Herpocladiella. 


57. —Air-borne 
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Fig. 238.—Air-borne fungi. 15. Piptocephalis. 16. Syncephalastrum. 17. Syncephalis. 18 


. Chae- 
tocladium. 19. Ojspora. 20. Monilia. 21. Fusidium. 
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23. Geotrichum. 24. Cylindrium. 25 
28, Haplotrichum, 29. Cephalosporium. 


Fig. 239.—Air-borne fungi. 22. Polyscytalum., 
Rhopalomyces. 26. Hyalopus. 27. Cylindrocephalum. 
30. Botryosporium, 
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Conidia cylindric 
Conidia spherical 
Conidia separating, head spherical; sterile hyphae long 
Conidiophores branched 


Conidiophore simple, with 3 or more heads of conidia on 
spines 


Conidiophore tapering; head single on each tip 


SECTION VI 
Conidia in chains 
Conidiophore inflated at apex 
Conidiophore simple 
Conidial chains formed at the apex of sterigma 
Sterigmata simple 


Sterigmata branched 
Conidiophore not inflated at apex 
Conidia borne on sterigmata 
Conidiophores with branches in regular whorls 
Conidiophores branched or simple, whorls irregular, 
conidia not embedded in mucus 


Conidiophores more or less regularly branched, 
without terminal swelling 


Conidiophores unbranched, with a terminal tuft of 
sterigmata; terminal swelling present or absent 


Conmidia embedded in mueus 


Conidia borne at apex of sterigmata 


SECTION VII 
Conidiophores simple or branched; but no inflated or whorled hyphae 


Conidia grouped on inflated joints of the hyphae 


Conidia produced on differentiated conidiophores 
Conidiophores 2- or 3-branched 


Conidiophores many times branched 
Conidia single, terminal 


Conidia loosely grouped about the apex 
Conidia on short lateral conidiophores or irregularly on the 
hyphae 
Conidiophores denticulate; conidia usually grouped 


Apex denticulate, many spored 


Conidiophores not denticulate 
Conidiophores branched, vaguely branched 


Conidiophores solitary; hyphae loose, cobwebby 


27. Cylindrocephalum 
28. Haplotrichum 


29. Cephalosporium 


30. Botryosporium 


31. Trichoderma 


32. Aspergillus 


33. Sterigmatocystis 


34. Amblyosporium 


35. Penicillium 


36, Citromyces 
37. Gliocladium 


38. Briarea 
o9. Nematogonium 
40. Haplaria 


41. Monosporium 


42. Botrytis 


48. Rhinotrichum 


44. Sporotrichum 


45. Acremonium 
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Fig. 240.—Air-borne fungi. 31. Trichoderma. 32. Aspergillus. 33. Sterigmatocystis. 34. 
Ainblyosporium. 35. Penicillium. 86, —“Citromyces. 37. Gliocladium. 38. Briarea. 39. 
Nematogonium, 
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SECTION VIII 


Conidiophores branched; branches i whorls 
Conidia produced on flask-shaped end branches of the conidi- 
ophore 
46, Pachybasium 
Conidia not produced on flask-shaped branches 
Conidia in terminal chains 
47. Spicaria 
Conidia not in terminal chains 
Conidia produced in dense spikes 


= 
io 2) 


. Clonostachys 
Conidia not produced in dense spikes 
Conidia embedded in mucus 
49, Acrostalagmus 
Conidia not embedded in mucus 
Conidia spherical to ovoid 
50. Verticilliam 
Conidia cylindric or elongate 
51. Acrocylindrium 


SECTION Ix 
Conidia 2-celled 
Conidia in chains 
Conidiophores simple; conidia develop as oidia 
52. Hormiactis 
Conidiophores branched; conidia ovoid 
53, Didymocladium 
Conidia not in chains 
Conidia spiny; the two cells unequal 
54. Mycogone 
Conidia smooth 
Conidiophores branched 
Conidiophores whorled 
55. Diplocladium 
Conidiophores irregularly branched 
56. Diplosporium 
Conidiophores simple 
Conidiophores inflated at joints and apex 


<4e 4 
i. 


57. Arthrobotrys 
Conidiophores not inflated 
Conidia arranged in spirals, singly 
58. Haplariopsis 
Conidia solitary, growing at the apex or in 
heads 
Conidia in heads 
59. Cephalothecium 
Conidia solitary at apex 
Conidiophores very short 
60. Trichothecium 
Conidiophores long 
61. Didymopsis 


SECTION X 
Conidia 3- or more celled 
Conidiophores short and not distinet from the conidia 
[a ee tes : ess 
Conidia in chains, cylindrie; hyphae very short or obsolete 


re oe : ; oe : 62. Septocylindrium 
Conidia not in chains; conidia ciliate at apex and upper 


septum; conidiophores not inflated, sometimes obsolete 


5 ' , 
63. Mastigosporium 
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Fig. 241.—Air-borne fungi. 40. Haplaria. 41. Monosporium. 42. Botrytis. 45. Rhinotri- 
chum. 44. Sporotrichum, 45. Acremonium. 46. Pachybasium. 47. Spicaria. 48. Clonostachys. 
49. Acrostalagmus. 50, Verticillium. ; 
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Fig. 242.—Air-borne fungi. 51 
Mycogone. — 55. Diplocladium. 56. 
Cephalothecium. 60. Trichothecium. 61. 


. Acrocylindrium. 52. Hormiactis. 53. Didymocladium. 54. 
Diplosporium, 57. Arthrobotrys. DS. Haplariopsis. 59. 
Didymopsis. 
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fungi. 62. Septoeylindrium. 63. Mastigosporium, 64. Dactylaria. 
GS. Blastotrichum. 69. Tetracladium. 


Fig. 243.—Air-borne 
65. Mucrosporium, — 66. Monacrosporium. 67, Dactylium. 
ps 


7). Trinacrium. 71. Titaea. 72. Helicomyces. 
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Conidiophores manifest and distinet from the eonidia 
Conidia in apical clusters; conidiophores not swollen 


Conidiophores simple 
Conidiophores whorled 


Conidia solitary 
Conidiophores simple; sterile hyphae abundant 


Conidiophores branched 
Conidiophores whorled 


Conidiophores irregularly branched; end branches 
single; conidia club-shaped to fusiform 


SECTION XI 


Conidia forked, radiate or stellate 
Conidia spherical to cylindric 
Conidia with 2 or 3 divergent sterigma-like appendages 
Conidia borne in the axils of these branches 


Conidia radiate 
Conidia 3-radiate, rough 


Conidia 5-radiate of unequal size 


SECTION XII 
Conidia spirally coiled 


Conidia concentrically coiled 


Conidia spirally twisted into a conic or ovoid tube 


SECTION XIII 
Conidia 1-celled 
Conidiophores very short or scarcely different from the conidia 
Conidia in chains; of one sort; hyphae dark 
Conidial chains readily broken apart; conidia spherical 
to oblong 


Conidial chains not readily broken apart; chains 
straight or nearly so 


Conidia not in chains but in heads or bunches, pear-shaped 
to flask-shaped 


Conidia solitary, spherical to ovoid 


Conidiophores manifest and distinct from the conidia 
Conidiophores simple or slightly branched; conidia lateral 


Conidiophores branched at apex; branched chains of Conidia 
Conidia not in chains 
Conidia in heads 


Conidiophores simple with lateral basidia 


Conidiophores without basidia; conidia fusoid 


64. 


65. 


66. 


Dactylaria 


Mucrosporium 


Monacrosporium 


Dactylium 


Blastorichum 


Tetracladium 


Trinacrium 


Titaea 


Helicomyces 


Helicoon 


Torula 


Hormiscium 


Eechinobotryum 


. Coniosporium 


Dematium 


Hormodendrum 


Periconia 


Acrotheea 


x? 
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Fig. 244.—Air-borne fungi. 73. Helicoon. 74. Torula. 75. Hormiscium, 
ryum. 77. Coniosporium. 78. Dematium. 79. Hormodendrum. S80. Periconia, 


Acremoniella. 


S32. Zygodesmus. 


76. 
Sl. 


Echinobot- 
Acrotheca. 
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Conidia mostly single and borne at the apex 
Conidiophores simple; conidia smooth, not in a 
dense mass; sterile hyphae without bristles 


Conidiophores swollen and branched; branches not 
curved; conidia spiny; hyphae creeping 


SECTION XIV 


Conidia 2-celled 
Conidiophores very short; conidia solitary 


Conidiophores distinet; conidia not in heads 
Conidia in chains, at least at first 
Conidiophores erect; conidia in long chains 


‘ 


Conidiophores somewhat decumbent; conidia in_ short 
chains of 2 to 3, often solitary 


Conidia not in chains 
Conidiophores not flexuous or torulose, not inflated, 
usually short and little branched; conidia smooth 
Conidia terminal only 


Conidia both terminal and lateral 


Conidiophores flexuous or torulose 


SECTION XV 
Conidia 3-celled or more 
Conidiophores very short or little differentiated from the conidia 


Conidia in chains, without isthmi 


Conidia not in chains 
Conidia cuspidate or setose 


Conidia in bundles 
Conidia solitary 
Conidiophores long or distinctly differentiated from the conidia 
Conidia arising from the interior of the hyphae; dark co- 


nidia in chains 


Conidia not in chains 
Conidia in whorls 
Conidia in terminal heads 


Conidia apical and lateral 


Conidia not in whorls 
Conidia smooth, elongate 


Conidia prickly 


Conidia in chains, without isthmi 


83. 


84. 


85. 


90, 


94, 


95. 


Acremoniella 


Zy godesmus 


Dicoceum 


Diplococcium 


Cladosporium 


Fusicladium 
Scolecotrichum 


Polythrincium 


Septonema 


Ceratophorum 
Stigmina 


Clasterosporium 


Sporochisma 


Acrotheecium 


Spondyloeladium 


Helmint hosporium 
Heterosporium 


Dendryphium 
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Cladosporium. ST. 


Diplocoecium. S6. 
91. Ceratophorum. 92. 


fungi. 84, Dicoccum. S5. 
89. Polythrincium. 90. Septonema. 
i 95. Acrothecium, 


Fig. 245.—Air-borne 
Fusicaladium. 88. Scolecotrichum. 
Stigmina. 95. Clasterosporium. 94. Sporochisma. 
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SECTION XVI 


Conidia muriform 
Conidiophores short and not well differentiated from the conidia 
Conidia not in chains 
Conidia composed of parallel rows of cells 
100, Dietyosporium 
Conidia not composed of parallel rows of cells 
Conidia muriform on short stalks 
101. Sporodesmium 
Conidia sareinaeform, often coalescent 
102. Coniothecium 
Conidia in chains 
1038. Sirodesmium 
Conidiophores long or distinctly different from the conidia 
Conidia of two sorts, dark sarcinaeform and subhyaline 
104. Sarcinella 


Conidia alike 
Conidia in chains, caudate 
105. Alternaria 
Conidia not in chains, solitary and apical 
Conidiophores decumbent; conidia smooth 
106. Stemphylium 
Conidiophores erect; conidia terminal 
107. Macrosporium 


SECTION XVII 


Conidia spiral, forked, stellate or convolute 
Conidia spiral 
108. Helicosporium 
Conidia not spiral 
Conidia long, filiform or vermicular, not hooked 
109. Cereospora 
Conidia 2-4 radiate of one sort 
110. Triposporium 


SECTION XVIII 
Conidia 1-celled 
Conidiophores and conidia present . 
Sporodochium with hairs or spines 
111. Volutella 
Sporodochium smooth, or rarely velvety 
Conidia in chains 
Sporodochium gelatinous, Wart-shaped, sessile 
112. Cylindrocolla 
Sporodochium not gelatinous, dark 
115. Blennoria 
Conidia not in chains 
Conidia produced within the hyphae, spherical 
re 114. Endoconidium 
Conidia produced on the outside of the hyphae 
Conidiophores simple 
Poa 115. Tubereulina 
Conidiophores branched 
Conidiophores dichotomous; forks without 
sterigmata 
a 116. Dendrodochiur 
Ale a Oe he ‘ dochium 
nidiophores and conidia not present, or imperfeet 


117. Mlosporium 
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Helminthosoporium. 95. Hetero- 
1038. 
108, 


Spondylocladium. 97. 
101. Sporidesmium., 102. Coniothecium. 
Stemphylium. 107. Macrosporium. 


Fig. 246.—Air-borne fungi. 96. 
sporium. 99. Dendryphium. 100. Dictyosporium. 
Sirodesmium. 104. Sarcinella. 105. Alternaria. 106. 
Helicosporium. 
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Fig. 247.—Air-borne fungi. 109. Cercospora. 110. Triposporium. 111. Volutella. LIZ 
Cylindrocolla. 113. Blennoria. 114. Endoconidium. 115. Tuberculina. 116. Dendrodochium. 
117. Tllosporium. 118. Fusarium. 
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Fig. 248.—Air-borne fungi. 119. Bactridium. 120. Chaetostroma, jh-D IE Periola. 1 
Epicoccum. 123. Strumella. 124. FExosporium. 125. Trimmatostroma. 126. Coremium. 12 
Stilbella. 128. Ciliciopus. 129. Stysanus. 130. Isariopsis. 

Artist’s acknowledgments. After Saccardo: Drawings 7, 19,- 21, 28, 40 to 43, 45, 47, 50 


o4, 57, 59, 61, 62, 64, 66, 67, ‘70, 71, 74, 76, 77, 80, 85, 88, 90 to 95, 97, 99, 101 to 104, 106, 

108 to 110, 112, 113, 115 to 117, 119, 120, 122 to 124, 127, 180, After Lindau: 24, 26, 29, 30, 

34, 37 to 39, 46, 49, 51, 52, 55, 56, 58, 60, 65, 65, 68, 69, 72, 73, 81 to 84, 87,.96, 98, 111, 
1 


; 44, 
leas, A221, 125, 126. 198, 129. After. Corda: 95, 28, 48, 85, 100. After Schroter: 3, 4 20; 
y Van Teighem: 2, 9, 11. 138. After Brefeld: 15 and 18. After Bainer: 16. After 
Zopf: 12. After Winter: 17. After Riess: 22. After Harz: 27. After Bonorden: 8, 53. After 
Wendt: 20. After Chester: 107. The other drawings are original. 
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SECTION XIX 


Conidia several- to many-celled 
Conidia usually sickle-shaped 


Conidia cylindric, very large 


SECTION XX 


Conidia 1-celled ; hyphae always olive to brown or black 


Sporodochium bristly 
Conidia dark 


Conidia hyaline 
Sporodochium smooth; conidia spherical, rough 
Sporodochium wart-shaped; conidia ovate, somewhat bent 


SECTION XXI 


Conidia many-celled 


Conidia not in chains, not pointed 


Conidia in chains 


SECTION XXII 


Hyphae and conidia hyaline or light colored 
Conidia 1-celled, spherical, elliptic or oblong 
Conidia in heads or terminal 


Conidia in chains; hyphae bound in an erect group 


with conidia above; no mucus; not downy 


Conidia not in chains; head not spiny 


Conidia covered with mucus; single terminal head 


Conidia without mucus; spherical to fusoid, 
minal 


SECTION XXIII 
Hyphae or conidia dark 


Conidia dark, 1-celled, spherical to elongate 
Conidia in chains; stalk simple 


Conidia 3-several celled, oblong to cylindric, in heads, not em- 


bedded in mucus 


GLOSSARY 
Acrogenous, Growing at the apex. 
Apical. At the point of any structure. 
Bacillar, Bacilliform. Rod-shaped. 
Capitate. Having a head. 
Catenulate. In part united as in a chain. 
Caudate. Tailed. 
Ciliate. Fringed with hairs. 
Cireinate., Coiled into a ring or partially so. 
Columella. Sterile axile body within a sporangium., 


Conidiophore, A sporophore bearing a conidium. 


124. 


125. 


Fusarium 


Baectridium 


Chaetostroma 
Periola 
Epicoceum 


Strumella 


Exosporium 


Trimmatostroma 


Coremium 


Stilbella 


Ciliciopus 


Stysanus 


Tsariopsis 


Conidiospore. 
Conidium (a). 
Constricted. 
Convoluted. 
Cuboid. 
Cuspidate. 
Cylindrie. 
Decumbent. 
Denticulate. 
Dichotomous. 
Ellipsoid. 
Embedded. 
Flexuose. 
Fusiform. 
Fusoid. 
Globose. 
Hyaline. 
Hypha (ae) 
Isthmi. 
Manifest. 
Muriform. 
Mycelium. 


Nodule. 
Obsolete. 
Oidia. 

Oval. 

Ovate. 
Persistent. 
Radiate. 
Sarcinaeform. 
Septum. 
Sessile. 
Setose. 
Simple. 
Sporangiophore. 
Sporangium. 
Spore. 


Sporodochium. 
Stellate. 
Sterigma (ta). 
Stolon. 
Subhyaline. 
Suspensor. 
Tortuous. 
Truncate. 
Verticilate. 


KEY TO FAMILIES AND GENERA OF COMMON MOLDS 

Same as conidium. 

Spores usually produced directly from the hyphae. 

Drawn together; contracted. 

Rolled round. 

Resembling a cube. 

With @ tooth. 

Elongated, with a circular cross-section. 

Reclining with the summit ascending. 

Minutely toothed. 

Forked. 

Like an ellipse. 

Surrounded in. 

Bent alternately in opposite directions; zigzag. 

Thick but tapering towards each end. 

Somewhat fusiform. 

Nearly spherical. 

Colorless or translucent. 

The thread-like vegetative part of a fungus. 

Connecting parts. 

Evident. : 

Having both longitudinal and transverse septa. 

The vegetative portion of thallus of fungi, composed 
hyphae. 

A small knot or rounded body. 

Wanting or rudimentary. 

Conidia formed by segmentation of hyphae. 

Broadly elliptic. 

Shaped like a longitudinal section of a hen’s egg. 

Remaining till the part which bears it is matured. 

Spreading from or arranged around a common center, 

Packet-like. 

Any kind of partition. 

Without a stalk. 

Bristly. 

Consisting of one piece or of one series. 

A sporofore bearing a sporangium. 

A spore case. 


of one or more 


A single cell which is asexual and is capable of developing directly into 


a new plant. 
A compact conidial body; mass of sporophores. 
Star-shaped. 
A stalk-like branch of a basidium bearing a spore. 
A runner, 
Somewhat slightly hyaline. 
Supporting cell or group of cells. 
Bent or twisted in different directions. 
Cut off at the end. 
Whorled. 


CHAPTER LX : 
FUNGUS ALLERGY 


In 1925 Van Leeuwen of Holland, finding a woman allergic to feathers 
but not to kapok, directed her to sleep on a kapok pillow. She was relieved 
for a time but later experienced recurrent asthma. She was found still neg- 
ative to kapok but when tested with an extract from her own kapok pillow 
she reacted positively. Something had happened to the pillow, making it dif- 
ferent from other kapok pillows. This factor was found to be a mold. Irom 
this beginning Van Leeuwen investigated fungus allergy in Holland, finding 
it to be very common. In view of the dampness of the country, one would 
anticipate heavier mold exposure and consequently a higher percentage of 
fungus allergy than in the United States. This appears to have been the case 
although several investigators have found a rather high incidence in damp 
seacoast cities and in old houses with damp cellars and mildewed floor boards. 
Jimenez Diaz finds fungus allergy a factor of real importance in the maritime 
areas of Spain. Fraenkel (1938) found 16 per cent of asthmatics in Germany 
to be fungus reactive as against 53 per cent in England. Similar differences 
were observed in the reactions to bacterial test material (21 and 61 per cent). 
He attributes these facts to the greater humidity and higher incidence of 
respiratory infections in England. 


Molds as allergenic excitants— What are the molds, then, that have been 
established as inhalant allergenic excitants? ; 

Mucor, Penicillium, and Aspergillus were incriminated by Van Leeuwen 
(1925), Puccinia graminis Pers. by Cadham (1924), and Penicillium glawcum 
Link and certain Aspergillus species by Hansen (1928). Others were gradually 
added. An undesignated species of Alternaria was reported by Hopkins as early 
as 1930. Others have been reported by a great many workers (Pratt, 1938; 
Halpin, 1939; Harris, 1941). Many of these probably are Alternaria tenuis 
Nees, as this species is widely distributed in the United States. Alternaria 
humicola Oudem and Alternaria Mali Roberts were mentioned specifically by 
Brown in 1936 and the closely related species, Phoma conidiogena Schnege by 
Benham in 1931. 

A large number of Aspergilli have been reported: A. candidus Link, A. 
clavatus Desm., A. conicus Blochw., and A. flavipes Thom and Chureh (Brown, 
1936); A. flavus Link (Van Leeuwen, 1925): A. fumigatus Fres. (Van Leeu- 
wen, 1925 ; Bernton, 1930; Lamson, 1936; Brown, 1936) ; A. glaucus Link-group 
and A. hortat (Brown, 1936) ; A. Oryzae Cohn (Brown, 1936: Leopold, 1936) ; 
A. mdulans Kidam and A, niger Tieghem (Van Leeuwen, 1925: Brown, 1936: 
Lamson, 1936 ) ; A. parasiticus Speare and A. terreus Thom (Brown, 1936): and 
A, Sydow Thom and Church (Prince, 1934). Among the Penicillia: undesig- 
ee ae s eo Leeuwen, 1929; Brown, 1936 ; Lamson, 1936) ; 

Sai eee . OEE, ’ ie um 1 hom, P. cycloprum Westl., P. elon- 
et: Thom ae ChEranee tee pee i ate < mains ee: 
Mucor species nie Leeuwen. (oR Cade 1 Cain Or ie : anys pecans 
son. (Flood, 1931: Laisa 1936) . WV u en eae : : | ee eae 2 
Rhizopus species ise al 1936 and Absidi pe Seehbin toy TS 

é al., 1936) ; and Absidia (Waldbott et al.. 1941). 
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Monilias and yeasts include Monilia species (Lamson, 1936); I. albicans 
Zopt. (Bernard, 1934) ; M. sitophila Sace. (Brown, 1936: Prince, 1937) ; yeast 
species (Taub, 1932; Harris, 1938) ; bakers’ and brewers’ yeast, Saccharomyces 
cereviseae Hansen (Brown, 1936) ; and Torula (Waldbott et al., 1941). 

Plant pathogens cited include maple bark fungus, Coniosporium sorticola 
(Towey et al., 1932); grain smuts (Brown, 1936: Harris, 1939; Wittich, 1939 
and 1940) ; Puccinia graminis Pers. (Cadham, 1924; Wittich, 1940) ; and Micro- 
sphaera Alni Wint. (Alderson & Mason, 1941), A saprophytie Cladosporium 
(Bernton & Thom, 1937) and a tomato pathogen, Cladosporium fulvum, Cooke 
(Cobe, 1932), have also been reported. Animal pathogens include Trichophyton 
species (Wise & Sulzberger, 1930), 7. gypseum Bodin and Epidermophyton 
mguinale Sab. (Brown, 1936). 

Other fungi reported include Chaetomium (Feinberg, 1936; Lamson, 1936) ; 
Cephalothecitum roseum Cda. and Dicoccum asperum Lindau (Brown, 1936) : 
Trichoderma (Prince, 1937; Schonwald, 1941); Helminthosporium (Feinberg, 
1936; Prince, 1937); Fusarium (Feinberg, 1936); and certain unnamed molds 
from mildewed awnings (Nichol, 1931). 


Feinberg recommends the following mold extracts for diagnosis and treat- 
ment: Alternaria, Hormodendrum, Aspergillus, Penicillium, Mucor, Chaeto- 
mium, Monilia, Trichoderma, Fusarium, Trichophyton and smuts. The list 
should be modified from the standpoint of incidence in the atmosphere in the 
particular locality. The scratch reaction seems to give the closest approximation 
to clinical mold allergy. 

Molds in houses and outdoors.—Harly it appeared that the chief source 
of exposure was in damp climates and especially in damp houses. Paraphras- 
ing Thom’s statement that molds are the weeds of the culture room, Brown 
states that ‘‘molds are the weeds of the home.’’ While this is true as the 
writer has -repeatedly observed in the old mansions along the rivers of Vir- 
ginia, more recent studies, especially by Feinberg and Durham, indicate that 
air-borne fungi may be of importance in dry climates, and outdoors as well as 
indoors. 


TABLE LIX 


MacQuippy’s STUDIES OF AIR STRATA 

















ily SRD BACTERIAL MOLD POLLEN PER WIND 

RA a COLONIES COLONIES SQ. CM. DIRECTION VELOCITY 
Average counts of three exposures Surface SSW 12 MPH 
3,000 feet 423 Innumerable 167 SSW 25 MPH 
4,000 feet 36 Innumerable 38 SSW 24 MPH 
5,000 feet 5] 18 17 SSW 24 MPH 
6,000 feet 2 9 1] SSW 23 MPH 
7,000 feet 7 10 9 SW 26 MPH 





Nore.—Counts on plates exposed at one and two thousand feet were practically identical 
with those of plates exposed at three thousand feet. 


With the airplane, studies of fungus, pollen and bacterial distribution in 
the upper layers of the air were made possible. Several were made by 
mycologists. MacQuiddy made one from the point of view of allergy (1934). 
His tables indicate the presence of bacteria, molds and pollen grains even at a 
height of 7,000 feet. As a matter of fact the more recent stratosphere ex- 
plorations have shown the presence of molds at much higher altitudes. 

Durham (1937) found that the highest prevalence of Alternaria was in the 
midwest corresponding roughly to the wheat belt. In 1938 he found the geo- 
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eraphieal distribution of Mormodendrum similar to that of the Alternari, 
Prince and Morrow (1937) found high counts of Aspergillus, Monilia, Peni- 
cillium, Helminthosporium, Cephalosporium, and Spondylocladium along the 
Texas coast in the winter months. Since 1938 these latter authors have reported 
on survevs made through the central and southwestern states the chief findings 
being Alternaria, Hormodendrum, Fusarium, Aspergillus and Penicillium. 
Many regional and loeal surveys have been made which show many variations 
hut those mentioned above are very widely distributed and most frequently caus- 
ing clinical allergy. 





Fig. 249.—Alternaria spores. Showing mode of development from mycelium. 


Durham (1938) has deseribed an unusual shower of alternaria and hormo- 
dendrum spores which occurred throughout the eastern part of the United 
States on October sixth and seventh, 1937. On those days there were rapidly 
moving air masses spreading east and southeastward. Durham coneludes that 
the crop of spores originated in southern Minnesota. Within 24 hours they 
had been carried as far east as New York City and as far south as Oklahoma 
City. The spore yield on pollen slides at remote stations was 100 times that 
of the mean daily count for the month, exclusive of the day of the storm. 

Air-borne fungus spores may cause seasonal conjunctivitis. Simon 
(1938) has described such a case, reactive to alternaria and cladosporium, 
who gave positive skin and conjunctival reactions and was relieved following 
hyposensitization. 





RELATIVE ATMOSPHERE CONCENTRATION OF ALTERNARIA SPORES IN REPRESENTATIVE 


AREAS 


Fig. 250, 
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Mold surveys.—!einberg and Little (1936) reported daily counts of the 
mold spores in the air, covering a twelve-month period. Determinations were 
made both by microscopic examination using the same method as in pollen 
counting, and by making cultures on suitable media. They found the most 
frequent air-borne spores to be those already listed as causing inhalant 
allergy; alternaria, hormodendrum, cladosporium, penicillium, aspergillus, 
rhizopus, mucor, chaetomium, monilia and torula. Others were encountered 
less frequently. They found, especially with alternaria and hormodendrum, the 
two fungi most intensively studied, that there is a distinct seasonal variation, 
the increase in Chicago starting in May, reaching a peak in September or 
October and returning to a low level in December and January. With pollens 
there is a period of low prevalence between the grass and weed seasons. This 
is not the case with fungi. They are increasingly prevalent in July and early 
August. This corresponded with clinical experience in that persons allergic 
to grasses and ragweed who continued with symptoms between the two sea- 
sons were often found allergic to alternaria. 

Alternaria.—Durham next conducted a survey of the prevalence of 
alternaria spores on pollen slides exposed at forty weather bureau stations 
seattered over the United States. Ile found them in varying abundance in 
many parts of the country from May to November. Distribution was some- 
what similar to that of ragweed, although it extended rather farther west to- 
ward the Rocky Mountain area, where the lessened rainfall is not as conducive 
to ragweed growth. Conversely it was less abundant along the Eastern Sea- 
board. Durham remarks that the alternaria belt corresponds roughly with 
the wheat or grain growing belt. 

Alternaria is a mold with brown walled mycelium which produces the 
dirty gray or brown color in decaying vegetation. 

Positive reactions.—I*einberg finds that alternaria gives positive skin 
reactions more frequently than other fungi, with yeast a close second. Others, 
in order, were aspergillus, chaetomium, penicillium, monilia, and trichophyton. 
Alternaria is also commonly found in house dust. 

Lamson’s order of frequency of positive reactions in Los Angeles was 
alternaria, chaetomium, Aspergillus fumigatus, Aspergillus glaucus, Aspergillus 
nidulans, Aspergillus niger, monilia, Mucor plumbeus and penieillium. 

Yeast. Yeasts according to Henrici are ‘“‘fungi that permanently main- 
tain a unicellular growth form, not developing mycelium.’’ Asthma due to the 
ingestion of yeast was reported by Taub (1932). Brown (1932) observed 
positive yeast reactions when testing with funei. Feinberg and Little (1935) 
found veasts common in atmospheric mold cultures. Among 600 patients with 
inhalant allergy, 10.8 per cent reacted positively to yeasts. There appeared 
to be cross reactions among species and between yeasts and torulas. Crossed 
reaction between yeasts and monilias appeared infrequent. 

Yeasts and monilias contain a polysaccharide fraction, apparently hapten 
in nature, which will produce anaphylactic shock in euinea pigs. Passive trans- 
fer of veast reagin has been accomplished. Symptoms have been relieved by 
avoidance or desensitization and again produced following exposure. Yeast 





appears to be a true allergen. 
Feinberg and Little consider bread the most important source of exposure. 
loaf contains approximately one-third ounce of pure yeast, Its antigenic 


Kach 
Yeast in cellophane envelopes in the 


capacity is not destroyed with baking. 


center of loaves of bread, cooked for one hour at 450° F., was still allergenie. 
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The majority of white crackers are baked with yeast. Graham crackers, 
Ry-Krisp and most cookies and cakes have no yeast. Coffee cake, however, 
does contain it. Beer contains large amounts. 

Vaughan has described frequent positive yeast reactions in inhalant 
allergies, especially those with perennial allergic coryza. Such persons usually 
react with an early wheal, often with pseudopods. Hyposensitization usually 
gives good results. 





‘ig. 251.—Alternaria. Upper 


figure: spores. Lower figure: note 
power.) 


septate mycelium, (Low 
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Cladosporium. Hormodendrum.—Cladosporium, like alternaria, is re- 
sponsible for the brown discoloration of decaying vegetable matter. A special 
variety, Cladosporium fulvum, grows particularly on the leaves of tomato 
plants. Cobe (1932) described asthma due to this fungus. Detweiller (1936) 
described a similar case in a man who grew hothouse tomatoes and ex- 
perienced asthma each time he harvested them. Guba (1936) reported several 
cases in greenhouse tomato growers. Cladosporium fulvum according to 
Bernton is a special pathogenic variety, somewhat different from the eom- 
moner form which is often present in the air. 





; P a binder during wheat 
Fig. 252.—Miscellaneous fungus spores recovered from the apron of 2 ia Mea lly peed 
harvest in ‘Central Illinois. 1. Helminthosporium. 2. Alternaria. . tn aa ee adeane 
5. Smut. Lower right: ragweed pollen for comparison. (¢ ourtesy 0 arr Ou. ¢ 
of Air-Borne Fungus Spores, J. Allergy 8: 482, 1937.) 


] - } rr eERte rT Pe at ‘ i\ aver 
The wide distribution of the latter 1s suggested by the fact that “ile 
1 . . « ra ips a va 8) € TA a wove 
and Lindbergh found cladosporium 3,000 feet above sea level and pas vm 
the Arctie Cirele. Bernton and Thom have deseribed four eases of inhalan 


allergy to cladosporium, 
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Cladosporium and homodendrum are closely related or identical. Molds 
of this species with one-celled conidia are classed as homodendrum while 
those with two-celled conidia are termed cladosporium. Durham observed 
homodendrum (cladosporium) spores frequently in his national spore survey. 
Feinberg and Little found homodendrum as plentiful in the air as alternaria. 

Mushroom.—This is primarily an ingestant allergen and is mentioned 
here only to emphasize that it, like the molds of cheeses, is a fungus. No one 
has as yet reported inhalant allergy to mushroom although Brown states that 
one mushroom may discharge as many as eighteen billion spores. 

Molds as allergens——When it was suggested that molds might be re- 
sponsible for allergy, a number of authors recommended caution in the ac- 
ceptance of this concept. However, at the present time it appears safe to 
say that all of the requirements have been met. Positive skin reactions have 
been observed which can also be produced by passive transfer, indicating the 
presence of reagin. These reactions are of the early wheal type. Relief has 
been obtained by avoidance or hyposensitization and symptoms have been 
produced following subsequent exposure. The existence of the various molds 
in sufficient quantity has been demonstrated. The postulates of Cooke and 
Thommen appear to have been fulfilled. The substance which causes symp- 
toms is the spore or reproductive element, corresponding to the similar al- 
lergenic substance of pollens and many of the foods. In this connection, 
Feinberg points out that for testing one should not use mycelium which is 
only feebly allergenic but spore extracts which are much more highly so. 

Further evidence supporting the allergenic nature of fungi is seen in the 
specificity of the reaction. This is seen, for example, in the work of Lam- 
son and Rogers on aspergillus, in which there was no evidence of complete 
crossed reaction between the four species of this mold. As with ‘the pollens 
there is evidence of both group or family specificity and species specificity. 

Rackemann (1938) reported three cases of allergy in greenhouse workers 
to tomato mold, Cladosporium fulvum, and claimed a high degree of specificity 
for this mold. Feinberg has done cross-desensitization by passive transfer and 
disagrees with the findings of Rackemann. 

Frequency of fungus allergy.—Skin reactions to mold extracts vary in 
frequency with various observers as shown by the following table (Feinberg). 


TABLE LX 








| METHOD OF NO. OF | PER CENT 


AUTHORS YEAR ie TYPE OF CASES TEST CASES POSITIVE 





Hansen 1928 Respiratory Intracutaneous ? 15 
Balveat 1932 General allergy Intracutaneous 480 0.8 
Feinberg 19385 General allergy Serateh 600 oS 
Lamson 1936 General allergy Intracutaneous 1259 12 
Schonwald 1938 Mold allergy Intracutaneous 150 72 plus 
Van der Veer 1937 General allergy Intracutaneous SO 16 
Rackemann 1939 Asthma Intracutaneous 60 30 
Prince 1939 Respiratory Intracutaneous 150 68 
Pennington 1941 General allergy Intracutaneous 526 85 

W aldbott 1941 Respiratory Intracutaneous S41 69 
Fraenkel 1938 Asthma (England ) Intracutaneous 131 61 

fas Asthma (Germany ) Intracutaneous 522 16 
Meinberg - 1942 Respiratory Serateh 621 40.9 


It is quite unlikely that these figures represent the actual amount of mold 
allergy. Positive reactions by the intracutaneous test may be of no signifi- 
cance or test extracts may be unreliable. Dependable figures upon the aetual 
amount of clinical mold allergy are still lacking, | . 
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Therapeutic program.—The general principles are similar to those fol- 
lowed in other inhalant hyposensitization such as to house dust, tobacco 
smoke, orris root or pollens. The writer customarily starts with a high dilu- 
tion such as 1:10,000 of a ‘‘concentrated’”’ extract. Increasing the dose until 
relief is obtained as is done with dust extract. One mieht determine nitrogen 
concentration and establish an initial dose. However. this is not necessary since 
our objective is not a standardized dosage but relief of symptoms. After svmp- 
toms have been relieved, the same program holds as for dust therapy. 
The problem of avoidance is sometimes difficult. For example, patients 
living in old colonial houses in Williamsburg, Virginia, have moved to new 





Fig. 253 Atmospheric mold cultures on Petri plates Length of « eenreie gee fey 
Upper plates have been overexposed, precluding any possibility of ata nh Oey sae 
The have some value in enabling one to determine varieties from = pe a ae gents 
examination, directly from the plate Lower plates, exposed a much sh¢ : 
olated colonic s; from which material may be fished for pure culture. 


homes in other cities but have carried the molds with them in their furniture, 
draperies, ete. Once they have been implanted in the hew home, trouble may 
continue. Obviously, then, when the allergenic fungus 1s In the home the 
problem may involve not only a change of residence but also discarding of 
all upholste red furniture, rues, and draperies that cannot be freed from fung 


In one family what appeared a catastrophe turned out a very fortunate oceu 
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renee. This family, one of whose members was mold allergic, was burned out 
of an old home and found it necessary not only to rebuild at another location 
but to completely refurnish the house. 

In fungus hyposensitization as in other forms one should impress on the 
patient that the procedure will usually control a certain degree of exposure 
but that there are grades of inhalant contact beyond which therapy does not 
protect. Thus we have seen mold allergies who have been adequately relieved 
except when they go down cellar where fungus spores are extremely numer- 
ous. 

It was natural that fungi should be suspected as possibly being the elusive 
allergen in house dust. Flood tested 18 dust-positive eases with 8 or 9 fungus 
extracts. He observed 8 positive reactions but produced an attack by spray- 
ing the throat with fungus extract in only one. Patients may be allergic to 
fungi in house dust but it has not been shown that house dust ¢llergen is a 
fungus. 

Results of treatment.—lI"einbere reports that more than 80 to 90 per cent 
of mold sensitive patients are satisfactorily desensitized by the use of mold 
extracts. Pratt (1938) obtained relief in over 80 per cent, and Harris (1938) 
reported more than 75 per cent relief in 80 per cent of mold-sensitive patients. 
It would appear from the consensus of those most familiar with this work that 
the results are equally as good as with any other type of specific therapy. 

Preliminary isolation of molds.—This may be done following exposure 
on Sabouraud’s or Czapek’s media. 

Feinberg and Little conducted their analysis of outdoor air by exposing 
Petri plates containing a modified Sabouraud’s medium, horizontally, one 
foot outside a closed window on the fifth floor. Two consecutive plates were 
exposed, fifteen minutes each. They were then covered and allowed to in- 
cubate at room temperature for three or more days depending upon the rate 
of growth. Colonies were then identified both grossly and microseopiecally 
and counted. After some experience gross identification suffices in many in- 
stances. 

Individual colonies are transferred to fresh agar plates or slants. The 
subcultures are incubated at room temperature or body temperature for from 
one to seven days, until the typical colored hyphae develop. It should be 
borne in mind that a mold is only feebly allergenic until the spores re- 
sponsible for the characteristic color have developed. It is in the latter that 
the excitant is most abundant. Yeasts are best grown in sugar broth and 
beer worts with or without agar or eelatin.* 

. Feinberg’s method of preparation of mold extracts.—Inoculate flasks con- 
taining one-half inch of special broth and erow at room temperature. Drain 
off broth and place pellicle in 95 per cent aleohol for 48 hours. Dry pellicle in 
air or over CaCl. Grind to a fine powder. Five crams of the powder are 
defatted with ether and extracted with glycerine-Coca solution. Filter through 
paper then through a Seitz filter, test for sterility and label 1 to 20. ‘ 


Formula for Broth 


Distilled water 5,000 NaC] 
Peptone (Armour) 50 Meat 


bo 


bo 
or cr 


Extract 
Autoclave. Filter. Add 100 Gm. Maltose. Autoclave. 


*Pure cultures may be i r 
— ; ; : a] » obtained from the American Type C , i : 
Universite woteches Medicine, Wvashineu een - erican Type Culture Collection, Georgetown 
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Formula for Potato-Dextrose Agar (for slants and plates) 


Chopped potato 500 Boil until soft and pour off juice. 

Water 1000 Filter if not clear. Then add 
Dextrose 10 Heat until dissolved and make up 
Agar 18 to 1,000 ce. Tube and autoclave. 


Method of Hampton and Lowe.—A modified Waksman’s acid-glucose-pep- 
tone broth was used, placing 200 to 250 ee. in one-liter Erlenmeyer flasks. These 
were inoculated and incubated in the dark at room temperature from two to 
four weeks. The pellicle was lifted gently, the broth poured off and the felt 
folded so that the upper surface was to the inside. It was then placed in a 
funnel containing sterile filter paper and washed several times with sterile 
normal saline. The wet pellicle was then ground in the sterilized chamber of 
a Universal food blender containing sterile Coca’s fluid (without preservative). 
It was then transferred to a sterile Erlenmeyer flask and given a 48-hour period 
of germination. The extraction ratio was 20:1 based on the estimated dry weight 
of the pellicle. After germination phenol was added to make 0.5 per cent con- 
centration, and the flask placed in the refrigerator for forty-eight hours more 
extraction. The suspension was then removed, pressed to separate the liquid 
and passed through a Seitz filter. It was then bottled and tested for sterility. 


Method of Prince and Morrow.—These workers first used the pellicles 
which had been washed twenty times, dried slowly over CaCl,, then extracted 
in the ratio of 1:20. More recently they believe the extract has been improved 
by omitting the washing of the pellicle. The broth is simply decanted and the 
pellicle is frozen rapidly and dried by lyophilization. While the latter method 
seems to give an improved extract, work is being continued under the auspices 
of the Society for Mycological Investigation. 

Preparation of trichophyton extract.*—Place in an Erlenmeyer flask, 
100 ce. of dextrose broth (Difco) containing 3 gm. beef extract, 5 gm. peptone 
and 5 em. dextrose. Sterilize in an autoclave for twenty minutes at 15 pounds 
pressure. Seed with a vigorously growing culture of trichophyton which is 
several weeks old. Allow to grow for at least three months. A thick layer 
forms on the surface. After three months transfer the pellicle to a sterile 
mortar, thoroughly grind with dry ice and kieselguhr to a fine powder. Dur- 
ing this process add sufficient of the original culture broth to produce a thin 
gruel-like mush. Continue additions until approximately one-half of the broth 
is added. Add 0.5 per cent phenol as a preservative. Shake thoroughly for 
about one hour, after which incubate for 24 hours. After ineubation add the 
remainder of the culture broth and again shake for one hour. Filter through 
Seitz. Deliver into sterile vaccine vials and test for sterility. 


Sabouraud’s Media.— 


A. Conservation 


J. Peptone==--+—----=+---+--~---- 30 gm. 
2. Agar--_—_-~------------------ 20 gm. 
3. Tap water__------------------ 1000 ce. 
B. Differential 
1. Maltose, crude---------------- 40 gm. 
2. Peptone_--------------------- 10 gm. 
|; AGES. canna ae chen =—= 20 gm. 
4, Tap water_------------------ 1000 ee. 


In the preparation of the differential medium, mix ingredients 2, 3 and 4, bring othe 

4 a vié rp os , s € rea TY > bi 

boil and then add the maltose. Filter if necessary. Autor lave each of the above media 
at 8 pounds for thirty minutes. Adjustment of reaction is not required. 


*After Sulzberger and Brown. 
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The differential medium is for preliminary isolation while the conservation 
medium is for the maintaining of stock cultures. 

Since cultural characteristics vary with slight changes of the medium, 
it is desirable to use the same ingredients as recommended by Sabouraud. 
These inelude ‘‘erude maltose of Chanut’’? and ‘‘granulated peptone of 
Chassaine’’ (Maison Cogit, 36 Boulevard St. Michel, Paris). Medium made of 
these ingredients is known as Sabouraud’s ‘‘proof agar’’ (milieu d’epreuve). 
It might more accurately be termed ‘‘test agar.’’? Tor routine work Henrici 
recommends I per cent Difeo peptone and 5 per cent crude dextrose solidified 
with 1.5 per cent agar. Crude dextrose is preferred to purified sugar. Corn 
syrup may be used. 


Czapek’s Medium (Dox and Thom Modification) .— 


DUCTOSO Mc ee ee ee ee 30.0 om. 
SOGLUMnsCre be eee Zi) (om: 
Dibasie potassium phosphate__—_~ 1.0 gm. 
Magnesium sulfate (erystals)_—-~--- 0.5 gm. 
Potassium chlomdes2= = 0.5 om. 
Herrous sultaie: 22a ee ne 0.01 gm. 
Weatere vas! 2s ee 1000.0 ee. 


This may be solidified with 1.5 per cent (15 gm.) agar. Muecors do not 
erow as well on this as on Sabouraud’s media. 


CHAPTER LXI 


FUNGUS INFECTION WITH ASSOCIATED ALLERGY 


Bx J. B. Howetz, M.D. 
DALLAS, TEXAS 


We have seen in the preceding chapter that Trichophyton and Monilia as 
well as other fungi are capable of producing respiratory allergy. There are 
many varieties of each, and a number are air-borne and present in dust, espe- 
cially house dust. Members of the Trichophyton and Monilia families may also 
invade human integument, become parasitic. When this happens, allergic 
responses may occur. 

Causative Organisms.—The superficial mycoses, particularly ringworm of 
the feet, are caused chiefly by Trichophyton gypseum, Trichophyton purpureun, 
Monilia albicans, and Epidermophyton inguinale. Dermatophytosis is rarely 
seen in children. Primary infection appears most commonly between the ages 
of 16 and 21 years (Lewis and Hopper, 1943). 

Montgomery and Caspers’ instructive and excellent article gives the fol- 
lowing tabulation of causative organisms in cases of tinea of the hands and 
feet at the New York Skin and Cancer Unit between 1935 and 1943: 


TABLE LXI 


























| PEET HANDS 
NO. | PER CENT NO. PER CENT 

T. gypseum 1,016 65.4 36 12.2 
T. purpureum 247 15.7 85 28.7 
M. albicans 210 13.5 163 55.1 
EB. inguinale 44 2.8 6 2.0 
Others 40 2.6 6 2.0 
T. unidentified (32) a (2) = 
T. niveum (8) f= a\2 = 
A. schoenleini ae _ (3) ae 
M. fulvum ia ae (1) == 
Total eS 7 100.0 296 100.0 





Mechanism of Production of Disease—Iungi, particularly Trichophyton, 
produce manifestations of disease principally through sensitization, through 
creating specific alterations in the direction of increased sensitivity ; that is, 
through the production of allergic states, in a manner identieal with or analogous 
to the sensitization mechanisms which operate in disease based on allergy pro- 
duced by nonliving agents. No primarily harmful ingredient has been demon- 
strated in the organisms or extracts of Trichophyton or Monilia. 

Trichophytin and Oidiomyein are harmless in individuals who have not 
been previously sensitized. There is usually no specific sensitivity to I richoph) - 
tin without a previous adequate exposure to the microorganisms, pet a AOP 
does not occur through repeated exposures to Oidiomycin and/or Prichophytin. 
Trichophytin and Oidiomyein can produce no characteristic manifestations 
disease unless a specific allergic sensitivity has first been established in the host. 
One may. therefore, conclude that a very large group of microorganisms produce 
disease, not necessarily through the elaboration of toxins, not necessarily ieee 
any primary harmful activity, but rather through their capacity to sensitiz 
and to act as allergens (Sulzberger, 1940). 


197 
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Occurrence on the Skin——A number of careful studies have shown that, 
in the United States, a majority of adults constantly or sporadically harbor 
pathogenic fungi. These are found in the interdigital areas, the undersurfaces 
of the toes, the nails, and folds of the skin. These organisms may be present 
for varying periods of time without producing clinical evidence of disease, It 
is believed that activity and clinical manifestation of disease result from some 
alteration of local tissue immunity with or without an associated alteration of 
the general resistance of the host. Often the margin between the normal and 
disease is very narrow. Local resistance may be easily upset in some individuals 
by minor systemic and more readily by minor local influences. 





Fig. 254.—Chronic ringworm of the feet. 


aie Gl ase Goon ty ante (Epidermophyton inguinale.) Note the large flaky 


Purpureum infection. (Courtesy Dr. Royal Montgomery. ) 

Clinical Picture.—The clinical picture 
of the feet and the major bod 
Kezematous and ¢ 
ondary 


of tinea of the interdigital areas 
y folds may not be characteristic of funeus disease 
ous and eezematoid changes produced by the invading fungi | 
infection, and the eezematization of the skin eause : : 
the application of st rong remedies makes 


plus see- 
d by sensitization or 
a diagnosis of myecotie infection often 
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difficult. The following is a description of the clinical characteristics of ring- 
worm of the hands and feet due to the four major causative funei (Lewis and 
Hopper, 1943) and (Montgomery and Casper, 1945) : 

Trichophyton purpureum.—Trichophyton purpureum produces an erup- 
tion of the feet and hands which is characteristic of this particular organism. 
The infection on the foot may involve the soles, the sides, the dorsa, the toes, 
and/or the nails. The plantar surfaces are commonly involved. Itching fre- 
quently is a very annoying complaint. The entire sole of one or both feet is 
not uncommonly involved. The infection may be localized to small patches 
around the heel or on the ball of the foot. When the infection spreads along 
the sides of the foot and heel, a sharply marginated erythematous border— 
‘‘moceasin’’ effect—is given to the foot. The infected skin is dull red and 
shghtly thickened. The scales are fine and branny. There is usually an absence 
of visible vesiculation. The infected skin has a tendency for decreased sweating. 
There is no tendency for central clearing. The infection of the undersurface 
of the toes and webs is similar to the infection on the sole. Interdigital macera- 
tion may oceur. Fissuring is possible about the joints, especially if a hyper- 
keratotic reaction is present. Extensive involvement of the integument may 
oceur. 

The morphe of the eruption when the hand is involved is quite similar to 
that on the foot. The characteristics are the dull red color, with thickening of 
the skin, sealing, and absence of sweating, and with varying amounts of itching. 
The process is usually unilateral, but infrequently may become bilateral. The 
palmar surface of the hand, the sides, and palmar surface of the fingers and 
the nails are usually affected. Isolated irregular patches may be present about 
the dorsum of the hands and on the fingers. Redness of the skin with or without 
scaling may be noted over the joints of the hands. 

Epidermophyton inguinale.—Epidermophyton inguinale according to Sab- 
ouraud involves the interdigital webs. It extends to involve the flexor surface 
of the toes. Maceration and severe sealing are characteristic of the infection 
in the interdigital webs. 

The skin is decidedly scaly with the scales larger and flakier than those 
found in Trichophyton purpureum. Vesiculation may be present. The sole 
may be erythematous. If vesicles are present, on drying they become small 
brown macules and are easily lifted off. Most infections are limited to the toe 
areas, although the entire sole may be involved. A concomitant infection of 
groin and foot with the same organisms may occur. 

Candida albicans.—The interdigital webs are the usual sites of involve- 
ment. The skin between the toes is bright red, moist and fissured at the base. 
Maceration is common. The borders of these lesions may have an overhanging 
collarette of seale. Usually bilateral involvement is found with the infection 
involving all interdigital webs. When the infection extends to the dorsum of 
the foot, the skin assumes a red, glazed, acutely inflamed appearance. Vesicula- 
tion is encountered infrequently. 

Trichophyton gypseum.—T'richophyton gypseum commonly produces an in- 
flammatory type of ringworm of the foot and infrequently of the hands. It 
is characterized by vesicles on the interdigital web, on the sole, the sides of 
the foot, and the bulb of the toe. Trichophyton gypsewm uncommonly involves 
the dorsa of the toes and feet. Secondary eczematization due to overtreatment 
(primarily an irritant effect), sensitization, friction, maceration, or pyococeie 
organisms, in contrast, commonly involve the dorsa of the toes and feet and 
inay overshadow the primary mycotic infection. When the interdigital infection 
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fissuring, ete., the 


is in an inactive phase characterized by maceration, pecling, 
: in- 


inflammatory form may be indistinguishable from Trichophyton purpurcum | 
It has been pointed out that the web between the fourth an 


feetion clinically. 
fifth toe is the most frequently infected site on the foot. 





Fig. 2655. Acute inflammatory type of dermatophytosis (7. gypsewmn). Vesiculation is 


prominent. Vesicles on ball and arch of the same foot were free of fungi-dermatophytid. 
(Courtesy Dr. Royal Montgomery.) 

Activity of this infection is associated with itching of varying degree, 
erythema, slight edema, and shortly thereafter vesiculation. The vesicles usually 
are deep-seated; at first they contain a clear viseid fluid. The fluid in two to 
three days becomes yellowish and turbid, and may become pustular. A micro- 
scopic examination’ of a potassium hydroxide preparation of the vesicle tops 
will reveal many elements of the fungi. Laboratory confirmation of the elinieal 
diagnosis should be done in each case. The areas of vesiculation may extend 
peripherally or coalesce to form varying sized patches. Under favorable eondi- 
tions the blister fluid may be absorbed, the tops of the blisters become brown, 
and the dead skin shed. Under favorable conditions spontaneous healing with 
remission takes place in dermatophytosis due to Trichophyton qypseum infection. 

Dermatophytid.—Jadassohn (1911), before the Swiss Medieal Congress, 
first described an eruption in patients with kerion. This eruption consisted of 
small, follicular elevations, occurring either in groups or diffusely, in large or 
small numbers; and which disappeared spontaneously. There was a symmetrical 
distribution; the trunk was the usual site, and often the extremities were in- 
volved as well. In some instances horny spikes, or spines capped the lesions 
and their appearance simulated lichen spinulosus. The work of Jadassohn, 
Bloch, Guth, and others of their school showed that these eruptions were eX 
pressions of cutaneous allergy due to the hematogenous spread from an inflam 
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matory focus on the sealp. Such a rash is designated as dermatophytid. The 
offending fungi sensitize the skin, and in such an altered terrain lesions developed 
which were in themselves sterile. 

Dermatophytid in children has been observed to coincide with or follow a 
depilating dose of roentgen rays for tinea capitis. Infrequently it may result 
from therapeutic administration of trichophytin. Sometimes strone remedies 
applied topically cause a marked inflammatory change and have resulted in 
dermatophytid. In all instances the patients exhibited a strone reaction to 
intracutaneous test with trichophytin. 

It was first thought that the eruption, dermatophytid, followed only deep 
fungus infections such as involvement of the sealp. Williams (1926) was the 
first to point out that secondary eruptions may follow infections of the inter- 
digital webs, and infection of the groin area. Observation has not confirmed 
the belief that infection of nails may act in a like manner as a focus for dis- 
semination of fungi and their products and the production of dermatophytid. 
Dermatophytid of the hands is characterized by symmetrically distributed 
vesicles which tend to loealize on the sides of the fingers and the palms. The 
reason for this distribution for localization is not understood. Predelection for 
areas traumatized by occupation has been noted. <A vesicular eruption of the 
feet—dermatophytid—may be caused by an active focus involving the inter- 
digital webs. Here, as on the hand, fungi will not be found in the inflammatory 
vesicles. 

Definition of a Secondary or ‘id’? Type of Eruption: 

Sulzberger has very ably outlined the eriteria for secondary eruptions due 
to fungi. (Sulzberger, 1940.) They are: 

1. An ‘‘id’’ is a secondary manifestation appearing in a specifically altered 
(allergic) tissue and produced by microorganisms emanating from a remote 
focus; and/or by the allergie products of such microorganisins. 

2. An ‘‘id’’ oceurs at a site distant both in time and space from the primary 
focus. 

3. Distribution of the microorganisms and their products is usually by 
means of the blood stream. ‘‘Id’s’’ differ from the original focus to a small 
degree in some cases and in others more markedly. This difference in the 
primary focus and the ‘‘id’’ is histologic, morphologic, mycologic, and im- 
munologie. 

4. A microorganism need not be demonstrable in the lesions of ine die 
There must be, however, demonstrable previous exposure of the individual to 
the microorganism in question. 

5. The secondary lesions may be evanescent in ringworm infection. 

6. The skin of persons with dermatologic ‘‘id’s’’ usually have a demon- 
strable specifically altered capacity to react to extracts of the microorganisms 1 
question or to reinoculation with the microorganism. The altered skin reactivity 
may be hyperergic, hypoergic, or normergic. The following conditions, according 
to Peck (1930), are essential before the establishing of a diagnosis of an ‘ei: 

1. There must be a demonstrable focus and this focus must contain patho- 
genic fungi. On the feet in the majority of instances, the causative fungus iS 
Trichophyton gypseum. Dermatophytid is almost never observed with Trichoph- 
ylon purpureum. 

2 The rash must he due to irritation of the primary focus by treatment 
or to a spontaneous inflammatory change. The intracutaneous test with Trichoph- 
ytin reveals a positive reaction at the test site. 


3. Fungi are usually not found in the lesion of dermatophytid, 
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4. The lesion disappears spontaneously when the focus has been eradicated. 
The only exception occurs when there are secondary eczematous changes and 
the rash continues because of sensitivity to other substances such as primary 
irritants. 

Prophylaxis.—In subjects without definite signs of clinical fungus intec- 
tion, undecylinic powder proved to be the best available prophylactic agent 
against dermatophytosis of the feet. (Sulzberger, 1946.) Using the method 
of paired comparisons by applying two different medicaments, one to each 
foot of the same subject, the prophylactic value of undecylinic powder was 
tested against that of calcium propionate powder, taleum, 5 per cent thiourea 
in taleum and against unrelated controls. Similarly, results with Vioform 
powder 1 and 3 per cent, calcium propionate powder, and 5 per cent diodoquin 
powder were compared, In this series, from 3.7 to 10.8 per cent of subjects 
developed clinical infection with undecyliniec powder prophylaxis during an 
observation period of over two months; concurrently the percentage for no 
treatment was 47.7; for calcium propionate powder 7.5; for taleum powder 
23.1; for thiourea powder 19.6; and for U. S. Navy foot powder 23.4. A second 
eroup of paired comparisons, diodoquin powder and Vioform powder showed 
excellent results with only 2.4 and 4.2 per cent in each series developing 
infection during relatively short observation periods. As pointed out by 
Peek, Sulzberger, and others, their advantage over other antifungus prepara- 
tions of equal effectiveness lies in their low irritating and sensitizing potential, 
even when used over long periods of time. 





Fig. 256.—Dermatophytid- of the hand and foot associated with a T 
tesy Dr. Royal Montgomery.) 


- Gupseum infection. (Cour- 


Kfforts to prevent ringworm of the feet should always include cleanliness 
1d proper foot hygiene, adequate ventilation of the feet, dryness. and the use 
of the proper footwear when engaging in athletie endeavors. Sterilization pro- 
cedures are not recommended, since their value is questionable and their eon- 
tinued use favors sensitization. 


and 
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Undeeylinie powder and other fatty acid preparations are, therefore, ree- 
ommended for prophylaxis for ringworm of the feet, groin, and the major skin 
folds. Acute attacks of dermatophytosis of the feet of adults are usually due 
to a flareup of a dormant infection and are not often due to picking up ‘fungi 
from floors, shower rooms, the public beach, or bathing resort, bath mats, bath- 
tubs and shoes. Peck and Schwartz (1945) could not culture fungi from shower 
room flooring soon after showers were taken by several hundred workers. 

From answers by experienced dermatologists to a questionnaire by Sulz- 
berger, Baer, and Hecht (1942) on the actual contagiousness of tinea pedis and 
tinea cruris, they concluded that conjugal and familial transmission of fungus 
diseases is either nonexistant or a great rarity. These recent studies are opposed 
to the beliefs and teachings of the past, for in the literature one can find reports 
of pathogenic fungi found by cultures of materials from floors, mats, and gym- 
nasium apparatus, shoes, woods, and fabrics such as cotton, linen, silk, and wool. 

Trichophytin and Oidiomycin.—Two important additions to routine test- 
ing materials are extracts from the trichophyton group and from Candida albi- 
cans. Although an immediate wheal reaction may be observed in 7. purpureum 
infections, the characteristic positive is of the delayed tuberculin type, which 
may become very extensive with swelling, redness, soreness, and tenderness 
extending over an area the size of the palm of the hand and even with regional 
lymphadenopathy, from no more than 0.01 ec. of ‘‘undiluted’’ extract intra- 
cutaneously, These intense reactions may require several days for resolution, 
after which a small central area of desquamation and pigmentation may persist 
for several weeks. This occurs only in very pronounced reactions. However, 
a positive reaction may be sufficiently inconveniencing to the patient to warrant 
an explanation at the time of testing that the following day he may have a 
local reaction suggesting infection; that it has no such significance and may be 
improved by the local application of cold. 

Pennington found that the trichophytin extracts prepared by Metz and by 
Lederle gave identical reactions when used in comparable dilution. Like Sulz- 
berger, she found no evidence of crossed reactivity with oidiomycin (Lederle). 

Dosage.—F'or a positive trichophytin reaction to be considered specific, 
it must oceur with a dilution greater than 1:30 or 1:50 when given intra- 
cutaneously. For the Candida albicans reaction to be considered specific it must 
be positive in a dilution greater than 1:100 or 1 :500. 

Treatment.—_ Lewis (Lewis and Hopper, 1943) wisely stresses that the type 
of treatment should be indicated by the type of fungus present as determined 
clinically and culturally; by the presence or absence of allergic cutaneous 
response to fungi or topical applications, and by the morphologic state of the 
eruption on examination. 

The basic concept that in the topical treatment of eezematous and eczema- 
toid eruptions in which fungi play a role one is dealing with an eczematous 
eruption on a sensitization basis is worthy of emphasis. Such an eruption 1s 
best treated along the same lines as that of eezematous eruptions in general. 
The acute edematous, vesicular, weeping, denuded, eezematous response to fungi 
is best treated by wet dressings. In the subacute phase, powders, lotions, and 
pastes are indicated. In the late stages of the acute eruption and in the chronic 
with sealy, often hyperkeratotic, resistant manifestations, ointments and creams 
may be employed. . 

The principles of treatment (Wise and Sulzberger, 1937) are as follows ; 
The production of mild desquamation so that fungi that are present in the 
stratum corneum are thrown off. A combination of a mild antiparasitic drug 
with a chemical which produces mild desquamation is often useful. When 
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‘ndicated, the use of a few drugs that are considered. efficient fungicides qs 
beneficial. Soothing applications such as those which would he indicated in 
aeute eezematous eruptions should be used for the more acutely inflamed reac- 
tions. This inflammatory reaction often tends to be curative (followed by a 
remission ). ‘ee 

Funei erow best and with greatest ease in areas where dead tissue and 
debris are most likely to accumulate. These are the folds of the body such as 
the interdigital folds, the area about the toenails, the intergluteal fold, the 
axillae, the eroin sites, and the inframammary region. The best measures for 
reducing the quantity and/or the virulence of the fungi are agents which pro- 
mote and increase desquamation and those agents which prevent heaping up 


of seales and debris. 





Fig. 257.—Chronie dermatophytosis of the foot. (Trichophyton purpureum). The sharply 
marginated border—‘moceasin” effect—slightly thickened skin, fine branny scales, and dull red 
color are characteristic. (Courtesy Dr. Royal Montgomery.) 


Therapeutic agents with a relatively high sensitizing or irritating index 
should not be used at all or employed with the proper caution. The physician 
should become acquainted with a few simple remedies and learn their poten- 
tialities, their indications, contraindications, and limitations. This is prefer- 
able to the employment of numerous medications with many of which he is 
unfamiliar. It is wise to acquire the ability to detect the initial phases of 
irritation and sensitization from topical applications and secondary infection 
which complicates dermatophytosis. 

In general the skin is as likely to be irritated or exemplity polyvalent sen- 
sitization in an individual with an acute dermatophytosis and an extensive 
dermatophytid as is the patient with an extensive contact dermatitis due to 
plants or to sulfonamides, This statement is confirmed by the numerous 
examples of dermatitis which follow frequently in the wake of self-medieation 
with patented and/or popular remedies and the misconception that there are 
specifies for the superficial mycoses. 

Immunologic Relationship of Penicillin and Trichophytin.—Rostenbere 
(1946), Peck, and Siegal (1947) have shown that approximately 5 to 6 per 
cent of adults when given penicillin therapeutically for the first time develop 


an eruption with a rather characteristic pattern. Evidence of the reaction may 
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be noted (approximately eight to seventy-two hours) after the drug has been 
administered. This response is manifest by the rather abrupt appearance of 
an acute vesicular eruption of the hands and/or the feet including the inter- 
digital surfaces. In addition the groin and other major folds of the body may 
similarly be the site of an acute eczematous dermatitis often with vesiculation. 
Regression of this eeczematous eruption takes place usually without therapeutic 
assistance, if the drug is discontinued. The more marked reactions require 
antieezematous topical medications. 

A positive intracutaneous (trichophytin-tubereulin type of response) reac- 
tion to penicillin was observed in twenty-four to forty-eight hours when these 
persons were tested. This form of ‘‘silent’’ sensitivity to penicillin was not 
found by Peck and Siegal in children under 12 years of age. Men are more 
commonly affected than women. This form of sensitivity to penicillin may 
occur without trichophytin sensitivity, though the former is more common. The 
antigen of penicillin is distinct from that of trichophytin, as indicated by the 
result of penicillin desensitization experiments, by the close relationship of both 
antigenic and antibiotic activity of penicillin, and by the distinet chemical and 
other properties of penicillin and trichophytin. They have suggested that the 
‘‘silent’’ sensitization to penicillin develops as a result of epidermal sensitization 
by penicillin elaborated by fungi, Unlike trichophytin and tubereulin, peni- 
cillin sensitization may be possible by multiple injections of penicillin without 
adequate sensitizing exposure to the fungus penicillium. 


Status of Specific Desensitization With Trichophytin.—Immunologic 
therapy and prophylaxis with trichophytin are, at present, of little practical 
‘ralue in the management of superficial tinea of the skin. Such desensitization 
is infrequently accompanied by marked or permanent beneficial effects on the 
majority of chronie or recurrent eezematous and dyshidrosiform eruptions of 
the hands and feet. 

In 1932 Wise and Sulzberger demonstrated that repeated injections of 
trichophytin made most hypersensitive persons tolerate the intracutaneous injec- 
tion of many multiples of the dose previously sufficient to produce severe forty- 
eight hour tuberculin type responses. Some eases of hand and foot eruption of 
presumptive trichophyton etiology disappeared during the course of the trichoph- 
ytin injections. These observations have raised hopes for achieving adequate 
immunologic treatment and prophylaxis in superficial eezematous dermatophy- 
tids. The observation that trichophytin injections will regularly and specifically 
desensitize or hyposensitize the skin to trichophytin has been repeatedly con- 
firmed by other observers. 

No one knows why trichophytin hyposensitization as it has been practiced 
has been disappointing. One may theorize that the extracts employed do not 
contain all the allergens of the microorganism. The reduction ot sensitivity is 
often transient, is never complete but one of degree, and the reduction of sen- 
sitivity has proved to have occurred at certain sites, namely, the sites of injection 
of trichophytin and need not necessarily be achieved in the affected areas (Wise 
and Sulzberger, 1937). 

Those who work with the perplexing problem of recurrent vesicular erup- 
tions of the hands and feet appreciate the fact that an etiologic diagnosis is 
extremely difficult. Since neither microscopic nor cultural fungus findings, nor 
trichophytin tests, nor any other known method can establish the dermatophytid 
nature of a given case with scientific certainty, it becames impossible to know 
how many of the cases of involvement of the hands are actually based on hyper 
sensitivity to trichophytin and oidiomyein and impossible to determine just 
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what proportion are eczematous eruptions from internal or external sources. 

The failure of immunologic therapy in certain eezematous eruptions of the 
hands and feet may not be due entirely to immunologic inadequacy of present 
methods. Many of the routine eases of so-called dermatophytoses and derma- 
tophytids are not essentially fungus eruptions, but are examples of eeczematous 
contact dermatitis or external irritants or perhaps foods and, therefore, are not 
actually based on a trichophytin hypersensitivity. It is obvious that trichoph- 
ytin desensitization cannot be expected to achieve specific therapeutic effects 
in such instances. 

Formulary 


Wet dressings.—The following are useful solutions to employ as wet dressings. 


1. Boric acid 2 to 4 per cent (saturated solution). 

Liq. aluminii acetici N, F, (use as 1:10 to 1:20 dil.). 

3. Liq. aluminii subacetici 1:15 to 1:30 dil. 

4, Potassium permanganate 1:1,000 to 1:10,000 dil. (must be freshly prepared). 

5. Silver nitrate 4 to 4 per cent (useful especially in infected eezematous and mycotic 
eruptions). 

6, Resorcin 4 to 4 per cent (useful in secondarily infeeted mycotic eczema), 

7. Tyrothricin Intraderm (Wallace) (useful in infected mycotic eruptions. Dil. 1 to 
3 with water). 

8. Almay Tar Bath. One tablespoon to large basin for foot bath. 

9. Calgon. Dil. % to 1 teaspoon to 2 qts. water for wet dressings or foot bath. 


Lotions and Emulsions.— 


1. Calomine Lotion, N. F. VI. : 
2. Zine oxide 
Tale aa 15, to 20. 
Glycerin 10. 
Aq. dest. SO. 
5. Sodium bhiborate 10. 
Starch 
Zine oxide aa 15, 
Lime water 
Rose water aa q.s. ad 240. 
4. Bismuth subnitrate 4. 
Zine oxide 8. 
Lime water 
Olive oil aa q.s. ad 240. 


5. Calomine Liniment 


Lotions should be applied with a small varnish brush. It is sometimes very acceptable 
to the patient to alternate a drying lotion with an oily one. 


Pastes.— 

1. Zine oxide paste, N. F. VI 

2. Zine oxide 
Starch aa 20. to 25. 
Aquaphor q.s. to 100. 


The following antiprurities may be added alone or in combination to the lotions or 
pastes: 


ast %to y, per cent 
Phenol _ % to 1 per cent 
Spirits of Camphor 1 to 38 per cent 
Liq. carbon. detergens 3 to 10 per cent 


a te following antibacterial, antiparasitic and antieezematous medications may be 
added alone or in combination to the above lotions and pastes and to ointments and creams: 


a 
ea Da 1 to 8 per cent 
White ammon. mereury 1 to 5 per cent 
Sulfur 


3 to 10 » 7A 
Tehthyol . per cent 


2 to 20 per cent 
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Vioform 


3 to 5 per cent 
Resorein 2 to 6 per cent 
Naftalan 3 to 10 per cent 
Oil of cade 6 to 15 per cent 
Oil of Cadeberry 5 to 15 per cent 
Bismuth subgallate 3 to 10 per cent 
Crude Coal Tar* 3 to 5 per cent 
Salieylie acid* 1 to 10 per cent 


Dusting Powders.— 


te 


3) 


Desenex (Wallace and Tierman) 


- Thymol 1 per cent, Borie acid 10 per cent, Zine oxide 20 per cent, Tale q.s. 
3. 


Vioform (3 per cent) dusting powder 
. Mag. carb. 
Ac. boric aa 8. 
Amyli 
Tale aa q.s. ad 60. 


(with or without 1 per cent Bentonite) 


Tinctures.— 
1. Saheylie acid 5 to 12 per cent in aleohol 
2. Arnings Tincture (modified ) 
Anthrarobin 3 per cent 
Tumenol or 
Ichthyol 6 per cent 
Glycerin 6 per cent (may be omitted) 
Alcohol 


co 


Soe 


ben, 


Ether aa 

Iodine % to 1 per cent in 70 per cent alcohol 
Salicylic acid 1 to 2 per cent 

Gentian violet 1 to 2 per cent (in alcohol or water) 
Silver nitrate 5 to 10 per cent in water 

Meta Cresyl Acetate (Cresatin) 

Castellani’s Paint 


Basie fuchsin saturated solution 10. 
Phenol (5 per cent) 100. 
Acid boric ae 
Acetone ‘ah 
Resoreinol 10. 


Ointments and Creams.—Infections caused by 7. purpureum do not respond to the 
common agents used in the treatment of dermatophytosis. Strong fungicides such as 


dhe 


9 


3. 


Chrysarobin (fresh) % to 10 per cent in petrolatum 

or a useful formula suggested by Dreuw. 

Rectified oil of birch tar 5 to 6 per cent 
Chrysarobin (fresh) 2 to 6 per cent 
Salicyle acid 2 to 6 per cent 
Soft soap 

Wool fat aa 

Dihydroxy-Anthranol (Anthralin) 0.1 to 0.5 per cent 


have been found effective. When the hands or feet are involved, the medication is properly 
applied and worn continuously under a fixed type of dressing for several days (Mont- 
gomery, Royal and Casper, 1946). Treatment must be carried out for several weeks to 


several months to effect a ‘‘cure.’’ 

Treatment is begun with the lower concentrations, and the strength of the prepara- 
tion is gradually increased. If dermatitis results, treatment is withdrawn for a few days 
and soothing ointments applied, after which therapy may be resumed with lower concen- 


trations of the active ingredient. 


(*Not used in shake lotions or emulsions, ) 


SOS 


The following ointments have been found of service for the healing phase of the 
eezematous and eezematoid ringworm infections, and for the ehronie hyperkeratotie infee- 


FUNGI 


tions other than trichophyton purpureum, 


Ik 


» 


Ot He Co 


For the proper methods of application of topical remedies the readers’ attention is called 
to the excellent presentation Principles of Topical Medication in Dermatologic Therapy hy 


White ammoniated Mercury 5-10 per cent in petrolatum 
Sulfur ppt. 3-10 per cent 
Salicylic Acid 3-5 per cent 


Lanolin 

Vas alba aa 

Pragmatar (Smith, Kline, & French) 
Desenex (Wallace & Tierman) 


Salicylic Acid 2-6 per cent 
Benzoic Acid 3-12 per cent 
Petrolatum 
lodine Crystals 2-5 per cent 
Aquaphor 


- Quinolor Ointment (Squibb) 
Sodium Propionate Ointment (Mycoloid Laboratory, Little Falls, N. J.) 


Sulzberger and Wolf. 


PART X 


ENTOMOGENOUS AND PERCUTANEOUS OR DIADERMAL 
ALLERGY 


Mease relates the case of a corpulent farmer who, in 
July, 1835, was stung upon the temple by a common 
bee. He walked to a fence a short distance away, 
thence to his house, 20 yards distant, lay down, and 
expired in ten minutes. A second case, which oc- 
curred in June, 1811, is also mentioned by Mease. A 
vigorous man was stung in the septum of the nose by 
a bee. Supported by a friend he walked to his house, 
a few steps distant, and lay down. He rose immedi- 
ately to go to the well, stepped a few paces, fell, and 
expired. It was thirty minutes from the time of the 
accident to the man’s death. A third case is reported 
by the same author from Kentucky. A man of thirty- 
five was stung on the right superior palpebrum, and 
died in twenty minutes. 
—GOULD AND PYLE. 


CHAPTER LXII1 
ENTOMOGENOUS ALLERGY 


Allergy to insects and their products.— When one considers that classical 
anaphylaxis was first produced by the parenteral administration of foreign 
protein; that apparently almost any protein may produce the anaphylactic 
state; and that repeated parenteral administration is a feature of its develop- 
ment, one should not be surprised at the recognition of allergic reaction to the 
bites of insects. So far the bee, enat, mosquito and bedbug have been in- 
criminated. 

Nor is it surprising to discover that emanations from insects may sensitize 
by inhalation. In this group we find the mayfly, sandfly (caddis fly), moth, 
butterfly, flea, bee and the range moth. 

In this latter group we should also include allergy to silk, a secretion 
of the mulberry silk worm, the larva of a small moth, Bombyx mori. 

Historical.—Cranston Low (1925) reviewed the literature which up to 
that time indicated the possibility of sensitization to insect bites. Boyeott had 
sensitized two persons, each to a different variety of rat flea, by the simple 
expedient of allowing the fleas to bite them frequently. While early in the 
experiment there was no local reaction, following five bites at about weekly in- 
tervals, extensive local reaction appeared. Previously unbitten controls showed 
no such reaction. There appeared to be crossed reaction between the varieties 
of fleas. Eleven months later the first subject still reacted to one variety but not 
to the other while the second subject still reacted to both. Stokes has found 
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that the reactive tissue following the bite of the Simulium fly, a variety of gnat, 
contains numerous eosinophiles. Clewes had had a patient living near Lake 
Erie in whom a enat bite eaused such swelling as to keep her in bed for several 
days. Clewes collected the enats, making a therapeutic extract thereof. After 
several treatments the lady found that she could lie out near the lake and ‘‘be 
bitten with pleasure.’? Low also described a Scottish lady who in Norway 
reacted to mosquito bites, with such edema that the entire face was swollen, the 
eyes closed and the arms were swollen to nearly double their normal size. The 
previous year she had been badly bitten by mosquitoes while in Canada with 
very little consequent discomfort. He believes that sensitization occurred at that 
time. Other instances collected from the literature by Low are less suggestive of 
actual allergy. He mentions toxic symptoms following repeated bites with 
pediculus corporis, with associated morbilliform eruption, which disappeared 
when the lice were no longer fed experimentally on the human subject and 
which reappeared following renewed feedings. He observes that natives do not 
react to the bite of the black fly or Simulium fly and that white persons in 
countries where these flies are numerous react rather violently early during their 
stay, but not after two or three years. He suggests that this may be due to 
desensitization following repeated bites. It is said that the Indians of South 
America react very little to the bites of mosquitoes which cause extreme dis- 
comfort to white explorers. Pipes* finds the same true of the ‘‘cajan fisher- 
men’’ living in the mosquito-infested bayous of Louisiana. 


Percutaneous Exposure 


Low mentions the stings of bees, wasps, ete., as being in a rather different 
category, the reaction being complicated by the injection of a very irritating 
fluid and the fact that everyone experiences pain and reaction on the first sting. 
However he mentions, as a possibility, that collapse or even death following 
one sting from a bee may be due to anaphylaxis. He also directs attention to 
the faet that those who work with bees and have been stung repeatedly become 
much more tolerant of stings than others. He distinguishes between biting 
insects and stinging insects. ‘‘From the fact that fleas do not cause a skin 
reaction after the first bite, that a reaction develops later after repeated bites, 
that bites from insects show an eosinophilia, and that repeated bites can lead to 
an immunity, I think we are safe to assume that, unlike the nettle sting, such 
reactions are sensitization phenomena. Whether reactions from stinging insects 
are associated with sensitization is not so clear. They may be usually due to 
irritant poisons, but occasionally to sensitization.’ ’+ 

Allergy to bees.—Benson and Semenov (1930) described asthma in a bee 
keeper due to sensitization to the sting and to the body dust of the bee. Relief 
followed hyposensitization with extracts of these two elements. 

Asthmatic or anaphylactie reactions from bee sting have been reported 
by a number of observers including Waterhouse, Goss, Mantous, Hubert, Gibb, 
Vander Veer, Benson and Semenov. Ellis and Ahrens reported two eases of 
sensitization to bee protein, in contrast to bee sting. Sensitization was so pro- 
nounced that atmospheric exposure was sufficient. One had an attack of asthma 
after riding in a car containing a robe which had been used a short time previ- 
ously to wrap a hive of bees for transportation. 





*Pipes, David M., Shreveport, La. Personal communication, 


fLow, R. Cranston, Anaphylaxis and Sensitization, 


c with Special Reference to the Skin ;: 
Its Diseases, New York, 1925, Wm. Wood & Co. . 


ENTOMOGENOUS ALLERGY $11 


‘They reacted to saline extracts of the head and thorax of the bee. This 
eliminated the sting which is on the abdomen. They reacted to honey and pollen 
(chiefly goldenrod) from the hive but not to other goldenrod pollen. After 
the hive pollen had been washed they no longer reacted. They reacted to seere- 
tions from the bee, including the venom. They did not react to bee wings but 
did to other portions of the body. Saline extract of bee substance which had 


been subjected to tryptic digestion failed to react. This would indicate that 
the antigenic substance is protein. 


Satisfactory desensitization was accomplished in one case by injections of 
saline extract of bee substance beginning with a concentration of 1:500,000 and 
increasing to 1 ce. of 1:50. Five months after discontinuing treatment this 
patient tolerated daily contact with bees, with no asthma. 


Fisher has reported the case of a woman who was stung about fifteen times 
in 1927 with only normal reaction. In 1928, however, stings were followed by 
urticaria, later by asthma and finally by anaphylactic shock. Even the handling 
of an old hat which had not been used for months but which contained many 
bees’ stingers produced asthma. 


Desensitization was started with extract of whole bee, the first concentration 
being 0.00001 mg. nitrogen per ec. The top dose, following weekly injections 
was 1 ee. of 0.01 mg. per ee. dilution. This dose was then continued at monthly 
intervals. After full desensitization the patient was stung by a bee. She de- 
veloped a reaction about 6 inches in diameter and had slight asthma which sub- 
sided without treatment. 


Vaughan and Pipes have reported the following series of bee sting re- 
actions from the experience of seventy-five doctors scattered through the 
United States but not previously reported in the literature. 


Two young school girls, sisters, were stung, each by a single bee. Both reacted with 
intense asthma, cyanosis, and collapse. One had general urticaria. Adrenalin relieved both. 

A woman was stung by a single bee while standing in her back door, She collapsed 
before she could reach the dining room. When seen by the physician she was in shock and 
pulseless, Relief was obtained following adrenalin injections. This patient had had two 
similar experiences. 

A man was bitten by a single bee. He collapsed in the yard. When the doctor reached 
him he had generalized edema with edema of the glottis. This was before the days of 
adrenalin, and the patient remained critically ill for several hours, 

Two deaths were described, one from the sting of a honey bee and the other from a 
wasp. No details were given. 

Duke (1927) describes sudden death in a child following the sting of a wasp. Bray 
quotes Miller (1909) as describing asthma and angioneurotic edema from a wasp sting. 
Arntzen (1934) has described four cases with severe reaction from a single wasp sting, two 
of them fatal. 


I am indebted to Dr. W. A. Plecker, Registrar of Vital Statistics for Vir- 
ginia, and Dr. O. K. Burnette, Culpepper, Virginia, for description of the fol- 
lowing case which may have been a death from bee sting anaphylaxis. 


A white man aged 36 had been stung by a yellow jacket bee two years previously, 
at which time he had severe shock with coma for nearly two days. One year later he had 
again been stung and collapsed but soon revived. On the occasion of his fatal a. 
was stung by two yellow jackets, one sting on the ankle and the other on the wrist. He 
physician found no evidence of sting on the arm. On the ankle there was a minute are 
rhagic area close to a vein, with no neighboring edema. The patient promptly Wreath ato ame 
with coma. He died within an hour. It is worthy of note that the bees’ nest was investi 


gated and found to contain unusually large bees. 


812 ENTOMOGENOUS AND PERCUTANEOUS OR DIADERMAL ALLERGY 


The bee sting reactions described above are different from the following, in 
which death appears to have been due to the virus although there was evidence 
of simultaneous allergy, in the appearance of urticaria. The patient was bitten 
on one arm by eighteen to twenty bees. Hives quickly developed which were 
relieved within thirty minutes after adrenalin administration. However, the 
patient continued in collapse and died after forty-eight hours. At autopsy 
there was a generalized edema in the distribution of the right axillary artery 
and the right vertebral artery, and extending down the back. 

Bedbugs.—Sternberg (1929) discussed a man who had had asthma for 
twelve years, seasonally, from the second week of July until the end of 
September. Pollen skin reactions were negative, as were those to other common 
allergens. He experienced trouble only when at home and when lying on his 
own bed. Sleeping out of doors relieved him. His bed was found infested with 
cimex lectularius. When similarly exposed out of doors he experienced asthma. 
The patient reacted strongly to extract of the insects. Specificity was estab- 
lished by positive passive transfer and negative tests on sixty control cases 
with inhalant allergy. Removal of the cause resulted in relief. 

This case should probably be classified as inhalant rather than percutaneous. 
Churchill (1980), however, described immediate wheal type reactions following 
bedbug bites, which responded to adrenalin administration. 

Mosquito bites.—DBenson (1936) described four cases of extreme reaction 
to mosquito bites, in whom testing with mosquito extract produced positive skin 
reactions, particularly of the delayed type, which did not appear in control cases. 
Three of the four were relieved following hyposensitization. He found that 
positive reactions were observed not only to the female mosquito but also to 
extract of the male. The male does not seerete venom. Extracts of the larva 
were negative. Irom this he coneluded that allergy occurred to mosquito 
protein rather than to the venom alone. 

The excitant could be extracted in simple saline or buffered saline solutions. 
Concentrates, made by precipitation of aqueous or saline extracts by cold alcohol 
and subsequent purification, were more potent. He tested with both the alcohol 
precipitate and the alcohol soluble extract. The patient who did not respond 
to hyposensitization with the precipitate was the only one who did give a positive 
reaction to the aleohol soluble extract. Benson suggests that she may have been 
allergic to the venom as well as the mosquito protein.* 

Flea bite.—The early observations of Boycott have been mentioned. Bray 
describes the case of a child who reacts with urticaria following flea bites, 
the wheals occurring not only at the site of bites but also remote therefrom. 
Ile mentions a similar ease described by Richet. 





Inhalant Exposure 


One should bear in mind that insects causing allergy following per- 
cutaneous exposure may occasionally be responsible also for inhalant allergy. 
An example is the bee sensitization described by Ellis and Ahrens. - However 
those insects deseribed below eust omarily cause symptoms following inhalation 
of their emanations. . 

_ Mayfly. —I*igley (1929) describes four asthmatics with positive skin re- 
actions to extract of the entire mayfly, one of whom was relieved by hypo- 
sensitization. Numerous controls were negative. The maytly lives but twenty: 
four hours. During this time it is extremely abundant in those territories 


*Brown et al. have descri rotizi i 7 
al. < ‘ ibed necrotizing es . 5 . : ® at , : 
enon reaction. g lesions from mosquito bites, an Arthus phenom- 
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where it exists. Figley states that it is not unusual alone the southern shores 
of Lake Erie to observe dead mayflies which have been blown against window 
screens and screen doors making a pile two or more inches deep. The pellicle, 
which is shed as the fly passes out of the subimago stage, is broken up and 
‘arried considerable distances on the wind. 

Caddis fly (sand fly).—Parlato in the same year (1929) described similar 
experiences with the caddis fly which is especially abundant around Buffalo at 
the eastern end of Lake Erie. It is prevalent throughout the Great Lakes 
region, and is found less frequently elsewhere. This fly ranks high as food for 
fresh water fish. The Federal Government assists in its propagation and 
distribution whenever it seeks to replenish the fish supply of any body of fresh 
water. Fishermen use the caddis fly for bait. 

Allergy to this insect appears to be clear cut, demonstrable by skin test, 
conjunctival reaction and by passive transfer. An aqueous extract of the whole 
fly is used for this purpose. Parlato prefers intracutaneous diagnosis using 
eraded solutions, beginning with a solution containing 0.001 mg. nitrogen per 
ee. and running up to one containing 0.1 mg. 





Fig. 258.—Moth scales and hairs in situ on the wing. 


The frequency with which he finds positive reactions to this insect in Buffalo 
vives some idea of its possible importance elsewhere. [ive per cent of 850 
allergic patients tested routinely reacted to caddis fly allergen. It was found 
the principal or sole excitant in about one-half of those who reacted positively. 

Desensitization appears to be satisfactory, 72 per cent receiving over 90 per 
cent relief; 22 per cent from 70 to 90 per cent relief, and only 6 per cent re- 
ceiving less than 70 per cent relief. Preseasonal treatment appears more ad- 
vantageous than coseasonal treatment. All of nine treated preseasonally ob- 
tained 90 per cent relief or better. Eleven of 20 treated coseasonally obtained 
similar results, while an additional 7 obtained from 70 to 90 per eent and 
only two obtained less than 70 per cent relief. The total number treated pre- 
seasonally is small and it may be that a large number would show some varia- 
tion from these figures. . 

Although Parlato has felt that the antigen of caddis fly is a single one and 
that it is probably related to, 1f not identical with, that of moths and butterflies, 
Osgood, by passive transfer and antibody exhaustion experiments, eoneludes that 
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two species of caddis fly. Macronema zebrats and Hydropsyche chlorotica seu 
allernans have slightly different antigenic capacities. The latter contains two 
antigens, the former one. One antigen is common to both species while the 
Hydropsyche contains another in addition. 

Caddis fly is of ancient lineage, specimens having been found in the amber 
deposits of East Prussia whose age is estimated as 45 million years. 

The house fly (Musca domestica). Jamieson (1938) describes a patient 
with rhinorrhea and asthma developing when flies buzzed around her face. 
Positive skin, conjunctival and nasal contact reactions were obtained to the 
material of the flies’ wings. Positive passive transfer was observed. Controls 
were negative. This patient was also allergic to Russian pigweed, sage, house 
dust, sweet potato, and cocoa. 








= 2 : : 





Fig. 259.—Detail of moth and butterfly scales and hairs. 


Aphiochaeta agarici—Kern (1938) has reported asthma due to sensitiza- 
tion to the mushroom fly in a mushroom eculturist. This is a very small black 
fly scarcely 2 mm. long which inhabits manure. The patient experienced seasonal 
asthma for a few days each year at the time when the mushroom beds were 
fertilized. 

_Tanytarsus.- —~Weil* (1938) states that a tiny insect appears in the late 
spring and summer on common privet and Japanese privet. Their dead bodies 
form a white seale on the under surface of the leaves. The inseets are small 
enough to readily pass through a window sereen. When resting against a dark 
background they resemble cigarette ashes. When abundant they form a white 
cloud if the bushes are disturbed and often accumulate around bright lights 
He observed one case of seasonal hay fever with asthma and urticaria givint 
ate skin reactions to an extract of the inseets and relieved by hypoverisi ta 
ion, ar 


*Weil, Clarence K. r ay. Als . 
Miers: ence Kx., Montgomery, Ala. In the International Correspondence Club of 
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Moths and butterflies.—Parlato has also demonstrated allergy to the 
emanations of moths and butterflies. The caddis fly is closely related to the 
moth, resembling the common clothes moth in size and shape. Caddis flies, 
moths and butterflies are the only insects which shed hairy seales. Parlato 
presents evidence of crossed sensitization and believes that a person allergic 
to any of these three will react to an extract of any one. The hairs and scales 
of moths and butterflies are often seen on pollen slides and may actually 
far outnumber the pollens in abundance. According to Balyeat, Stemen and 
Tafk the scales appear on slides in June and July in Oklahoma at about the 
time of the grass season and are far more numerous than the grass pollen 
grains.* 

The New Mexico range moth.—Caffrey is quoted by Randolph as report- 
ing in 1915 that, continued contact with the eggs and larvae of the New 
Mexico range moth produced a tendency to violent attacks of coughing and 
wheezing, that coryza appeared in many workers and that, after handling the 
eggs and larvae for several seasons, urticarial reactions appeared, becoming 
progressively more pronounced. 


Randolph’s report is of an entomologist who developed asthma after two 
years’ work with the range moth eaterpillar. Vasomotor rhinitis had begun 
much earlier, shortly after he began his moth studies. The patient worked 
in a poorly ventilated laboratory in which the moth, egg, larvae and a parasite 
fly were housed. He was found strongly reactive to dust from the laboratory 
floor and from the floor of the incubation cages, mildly to the eggs themselves, 
and nonreactive to the fly or to moth wings. He was allergic to the larvae 
and the eggs. Intracutaneous hyposensitization gave adequate relief. It is 
especially interesting that the patient also reacted to extract of caddis fly. 
Controls failed to react to extract of range moth larvae except for one per- 
son who had been working under similar conditions for the preceding two 
years. 


Allergy to Silk 


The history of silk culture.—The culture of silk probably originated in China although 
some ascribe it to India. According to Chinese history silk culture was well established a 
century before the date assigned to the Biblical deluge. The silkworm was domesticated about 
2,600 B.c. when the wife of Emperor Hoang-ti first began feeding the caterpillars. The length 
of domestication is indicated by the fact that the silk moth (Bombyx mori) has lost the power 
of flight, although it still has wings. Moths of other caterpillars which produce various 
grades of silk, but which have not been completely domesticated, are capable of sustained 
flight. The Chinese kept the secret of silk manufacture for many centuries. It was not until 
A.D. 552 that two monks who had lived some time in China smuggled silkworm eggs in a hol- 
low bamboo to Constantinople where, under the protection of the Emperor Justinian, they 
inaugurated the silk industry in Europe. Byzantium, Greece, Syria, North Africa, Spain, 
Portugal, Sicily, France and Italy have been in turn the centers of the silk industry in 
Europe. Belgium and Holland have produced silk for centuries. Today it is an important 
industry in southern Europe, especially southern France, Italy and Greece. In ‘France, 
sericulture has had many vicissitudes. The Edict of Nantes was a severe blow since it exiled 
about 400,000 Huguenots, most of whom were silk workers and many of whom went to England 
where they attempted to establish the industry. France, however, succeeded in reestablishing 
her prestige which she again lost with the French Revolution. In the latter half of the nine- 
teenth century disease among silkworms threatened their extinction. The famous investiga- 
tions of Pasteur demonstrated its infectious origin and the need for most eareful sanitation 
in raising the caterpillars. 

* Insects may be collected with the aid of a lamp surrounded by. low voltage live wires which 
promptly kill them, There are several kinds on the market. | One is Electracide, le sw Wa 
Conger, 45th Street and Sixth Avenue, New York. Another is ‘‘The Insect Death Ray, . &, 
Rittenhouse Company, Honeoye Falls, N. Y. 
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There have been repeated attempts to introduce sericulture into the t nited aaa i 
i i scale in California. The chief difficulty has not been 
today it is being carried out on a small scale in California. 1 es ack apse 
failure of the silkworm to adapt itself to this environment but the need for painstaking ¢ 
tention and cheaper labor than is available in this country. | 
Jarly colonists imported both worms and mulberry trees. At the opening of Be ed 
teenth century colonial legislatures along the south Atlantie Coast passed an act wanes - 
that ten mulberry trees be planted on every hundred acres. There was a fine for failure e 
do this and a premium for every pound of silk produced. By the middle of Se Cae 
interest had ceased. During the last years of the century skilled Huguenots settling in Sou 
Carolina were reasonably successful for a number of years, but interest again died ops 
The silkworm feeds by preference on the leaf of the white mulberry, also native of 
China. When the industry was introduced into Constantinople in the sixth century the ares 
of the black mulberry, native of Europe and Persia were used. The silkworm does not thrive 
as well on this although it does reasonably well, but the plant grows too slowly. Much later 
the white mulberry was imported into Europe. Both it and its cousin the paper mulberry 
were introduced into the American Colonies during the early attempts at sericulture. Other 
mulberry trees used are the Japanese mulberry and Alpine mulberry. The osage orange, a 





Fig. 260.—Moth seales and hairs in situ along wing margins. 


member of the mulberry family, is occasionally used as a substitute but produces an inferior 


grade of silk. The caterpillars also thrive on the leaves of lettuce and some other plants. 
Although the silkworm industry died out in the United States, the paper mulberry remains, 
to shed annually rather large amounts of an extremely toxic pollen, responsible for severe hay 
fever in those localities in whieh it was originally planted and also in the lower third of the 
Mississippi drainage area. Fortunately only a small proportion of the population becomes 
allergic to mulberry pollen. 

Other worms besides Bombyx produce silk. Most of these feed on oak leaves and do not 
produce beautiful white silk. It cannot be satisfactorily bleached. 


Pongee and shantung 
silks are derived from such sources, 


There are native silkworms of North and South Ameriea 
never been commercially exploited or cultivated. 
variety of food including the leaves of oak, apple, maple, hickory, willow, sycamore, ete. 
Sericulture.—The silk moth lays its e 


which have They feed on a much larger 


ggs on sheets of paper which are kept in a cool 
place until after the mulberry trees have sprouted |] 


eaves. The eges are then placed in the 
sun or in an incubator, to hateh, 


The larval worms commence to 
grow rapidly. Within two months they molt 
this interval they eat several thousand 


eat the leaves at onee and 
four times, shedding the skin each time, During 
times their original weight of leaves. After the fourth 
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molting the Saipenilias reaches its full leneth, about three inches. During growth two large 


sacs or vessels have been forming along the sides of the body in which a sticky fluid is stored. 
The openings to these sacs, called spinnerets or seripositors, are located in the lower lip. 
When it is about to spin, the so-called caterpillar ceases to eat. A tiny stream of sticky 
fluid issues from each spinneret. If the fluid is forced from the body it hardens at once. 
But, manipulated by the silkworm, it is drawn out as it hardens into a beautiful strand of 
silk, Strands from the two sacks are joined together to form one thread. This is woven 
by the worm into its cocoon, by a continuous rotary motion of the head. Completion of the 
cocoon requires three days, occasionally slightly longer. 

The regular motion of the head results in the spinning of a continuous thread which 
can be quite easily unwound and which may be from 2,000 to 3,000 feet long. The com- 


pleted cocoon is about one and one-half inches long, egg shaped. 


The chrysalid remains in its chrysalis for from two to three weeks, when the mature 
moth emerges. The moth averages about one-half inch in length. The male is slightly 


smaller than the female. They eat little or nothing. The females lay 500 or more eggs, then 


die. The males do not survive them long. Their lives as moths last but a few days. The 
females cannot fly, while the males can steady themselves in defense but cannot fly upward. 





Fig. 261.—A row of ancient mulberry trees at Williamsburg, Va., imported by the early settlers 
— in an effort to establish a silkworm industry. 


Treatment of the cocoon.—A number of the finer specimens are selected for breeding. 
The remainder of the cocoons are used for silk. The chrysalid is killed by dry heat or boil- 
ing to prevent its further development and cutting of the silk thread. The cocoon 1s See 
softened in warm water which dissolves the gum that binds the silk fibers together. The 
outer strands which are not continuous are lightly brushed off and the brushing is continued 
until the loose end of the long fiber is caught. It is then gradually unwound, twisted with 
other similar strands and reeled. The cocoons remain in the water during this process. 

Formerly the outer and inner layers with broken threads were discarded along with 
double or imperfect cocoons and those from which the moth had emerged by cutting through 
Such silk was called silk waste. Today these short fibers are spun into silk thread 


the thread. 
We therefore have spun silk and reeled silk. 


in much the same way that cotton is spun. 


fefore dyeing, the sticky gum is entirely removed from the silk by boiling in soapy 
Such silk does not have the beautiful sheen of finished silk which has been treated 


water, 
Some of the cheaper grades 


with dyestuffs and metallic salts to give it weight and luster. 


of silk still retain the natural gum which gives it a certain amount of body and finish 
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Nature of the silk allergen.— Although Clarke and Meyer (1923) reported 
a ease of asthma due to silk which they attributed to the gum or glue adherent 
to the silk fiber, and Figley and Parkhurst (1933) likewise expressed a_ be- 
lief that the gum or elue in the raw silk serves as an allergenic agent, Parlato 
and Swarthout believe, from studies made with the different portions of the 
cocoon and the silkworm itself, that it is the latter that provides the excitant. 
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Fig. 262.—Fibers airs se may i 
g Fibers and hairs. These may sometimes be differentiated by microscopie study. 


Top left, silk; top right, rayon: center le inen; center ri 
Mahe ee ee » rayon, center left, linen; center right, kapok: bottom left, wool; bottom 


There are three possible sources of the allergen: the silk fiber itself: its eum 
or glue, termed ‘‘sericin,’’ utilized in the making of the cocoon: and fies ‘t ra 
or silkworm itself. Parlato and Swarthout confirmed the ren sare * 
Milford (1931), who states that the pupa contains at least ten times as ‘| 
allergen as the cocoon. . ie 

Although we must aeee 


7 pt these observations and grant that in all proba- 
bility the allergen is more 


abundant in the worm itself, the fact remains that in 
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view of undoubted sensitization to silk cloth, which contains no pupa and rela- 
tively little sericin, some of the excitant must persist in finished silk. 

Obviously extracts should not be prepared from finished silk but from erude 
silk from which the sericin or glue has not been removed, or from the worm. 
It would be interesting to know whether positive reactions occur also to the 
mature moth and whether there is any evidence of crossed reaction between the 
silk moth and other moths and butterflies. 

Extracts may be made in the usual manner, with buffered saline or one of 
the glycerin extracts, with standardization by weight, by volume, total nitrogen 
or protein nitrogen content. 

Clinical manifestations.— Allergy to silk localizes most often in the skin, 
either as an urticaria, atopic dermatitis or, less often, contact dermatitis. 
At times it is responsible for inhalant symptoms, asthma and allergie coryza. 
There is a tendeney toward nonspecific positive reactions and the writer 
finds that, to be of significance a positive silk reaction must be rather strongly 
so. Walzer states that passive transfer may be positive especially in eczema 
and that when so, the positive reaction is of significance. His customary 
intracutaneous testing strength is of from 0.001 to 0.01 mg. nitrogen per ce. 

The major portion of so-called contact dermatitis due to silk has been found 
due to some other constituent of the cloth such as the dye. Silk is more likely 
to cause atopic dermatitis than contact dermatitis, presumably due to in- 
halation of the excitant. For example a patient with disseminated atopic 
dermatitis had severe exacerbation whenever she wore silk dresses. Even silk 
stockings caused some symptoms, but not on the legs, which were in direct 
contact. 


Atopy vs. contact allergy. Although dermatologists as a group have been 
slow to apply the allergic hypothesis to the study of skin diseases, within the 
last few years the contact test has stimulated more general interest among them. 
Many still feel that the older method of seratech and intracutaneous testing is of 
little value in dermatology, but more recent developments, as illustrated in the 
study of silk allergy, show the importance of these methods to this field of 
medicine. 

This applies especially in atopic eczema or neurodermatitis. As early as 
1844 Cazenave reported that flare-ups of neurodermatitis tended to alternate 
with certain visceral manifestations, among which he listed gastralgia, 
neuroses, neuralgia, recurrent bronchitis and asthma. 

Neurodermatitis is an unfortunate name and indeed its originator, Broeq, 
later substituted the term, ‘‘pruritus with lichenification,’’ as preferable. 
More recently the term ‘‘atopie dermatitis’’ has come into favor as distinguish- 
ing neurodermatitis from contact dermatitis or eczema. The basie objective dif- 
ference between the two is that neurodermatitis appears to first involve the lower 
layers of the skin and is not associated with vesiculation, while contact dermatitis 
appears to involve the superficial layers and is often accompanied by vesicula- 
tion and weeping. 

In atopic eczema or neurodermatitis the distribution is usually rather char- 
acteristic, certain skin areas being favored, particularly the antecubital fossae, 
the popliteal spaces, the neck and face, sometimes extending down on to the 
chest and back. In contact dermatitis the favored areas are usually the exposed 
areas, face, neck, hands and ankles. Other areas sometimes involved are usually 
explained by certain habitual occupational contacts. 
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In neurodermatitis the first symptom is usually itching and this is later 
followed by deep pseudopapule formation. Seratching becomes a prominent 
symptom and as the condition becomes chronic, lichenification results, with 
thickening and induration, but as a rule without vesiculation. Variability or 
fluctuation is usually prominent and this is espec ‘ially true of the degree of 
pruritus. 

The importance of silk allergy as a cause of neurodermatitis has been clearly 
brought out by the studies of Figley and Parkhurst, Taub and Zakon, and of 
Sulzberger and Vaughan. These studies have also demonstrated quite con- 
clusively the reason for failure of positive contact reactions in neurodermatitis 
and have explained the mechanism by which the skin lesion becomes manifest. 


While the patient with contact dermatitis usually gives a positive patch 
reaction, the victim of neurodermatitis customarily fails to react positively 
to patch test, even when he is allergic to what appears to be a contact substance 
such as silk. It is the patient with atopic dermatitis who gives the positive 
seratech or intracutaneous test. Figley and Parkhurst first emphasized this 
in silk allergy, expressing their belief that the skin manifestation was due, 
not to contact, but to inhalation of the silk allergen with consequent blood 
stream A isashian to the shock tissues in the skin. They reported five cases 
of neurodermatitis clearly allergic to silk by serateh and endermal tests but 
negative by contact. They emphasized the widespread distribution of silk par- 
ticularly as an inhalant allergen. Silk becomes well distributed into house dust 
from draperies, upholstery, rugs and clothing. 

Taub and Zakon reported three cases of atopic dermatitis associated 
with silk sensitization, again with positive seratch or endermal reactions or 
positive to passive transfer, but with negative patch reactions. They carried 
the investigation a step farther by blowing powdered silk protein into the 
nostril of a silk allergic. Within a few minutes marked itching was com- 
plained of, followed by violent sneezing and a watery nasal discharge. Repeti- 
tion with two other silk allergies produced pronounced pruritus of the skin. 

Sulzberger and Vaughan next studied a woman with disseminated neuro- 
dermatitis, extremely reactive to silk. IJIler serum was introduced into the 
skin of nonallergie recipients. Passive transfer was demonstrated by a posi- 
tive reaction to silk in the passively sensitized skin. The passively sensitized 
individuals then inhaled 50 mg. amounts of dry powdered silk antigen. The 
passively sensitized areas reacted after about 20 minutes with urticaria, there- 
by demonstrating that the silk inhaled through the nose of a nonallergie was 
carried in the blood to the passively sensitized sites in the skin. 

I*eder passively sensitized himself to silk. He then tested the sensitized 
area with silk antigen obtaining a low-grade positive wheal. The following 
day he put on a fresh pair of silk socks. An hour later the wheal flared up 
again.* 

Incidence.— Although there is considerable difference of opinion as to 
the frequency with which silk sensitization plays a part in allergy, it seems 
probable that this is a relatively frequent offender. The two reports which give 
it highest percentage are those of Balyeat who found skin tests positive in 
9.9 per cent of a series of 181 cases of atopie dermatitis and of Sulzberger 
who found positive silk reaction in nearly all of a series of atopie dermatitis. 
Taub and Zakon feel that it is less important as an allereenie factor. 


*Reder, J. M., Anderson, S. C.: Personal communieation, 
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Intensity of reaction.—On one point there seems to be fairly genera) 
agreement. Persons allergic to silk are apt to react severely to extremely high 
dilutions. The writer has seen a mild constitutional reaction with flare-up 
of generalized dermatitis from a scratch test with 1:500,000 concentration. 
Beeause of this and similar experiences we never start hyposensitization with a 
concentration greater than 1 :50,000, often one much more dilute. 

Treatment.—Treatment must be commenced with extremely high dilution 
from ten to a hundred times higher than that for other inhalant allergens. 
Toxie symptoms from overdosage may occur even in high dilution. Where 
indicated, hyposensitization may well be attempted although improvement is 
usually only partial and the results are not altogether satisfactory. 


CHAPTER LXIL 
SERUM DISEASE 


This was the first allergic disease recognized as such. It is not surprising 
in view of the following facts: (a) it was a new disease, appearing at about the 
same time that anaphylaxis was first being studied; (b) it followed the 
parenteral administration of foreign proteins, a procedure similar to that in ex- 
perimental use; (¢) the sequence of events was comparable to that observed in 
laboratory animals; (d) biochemical changes, especially in the blood, were soon 
found to be similar:in the two conditions. Even today, serum disease in its 
three major manifestations more closely resembles experimental anaphylaxis 
than do any of the other clinical allergies. There are points of difference which, 
however, do not invalidate the assumption of an identical basis. 

Probably the first description of a clinical reaction to the intravenous 
administration of a foreign serum was that of Dallera (1874) who described 
urticaria appearing ten days after transfusion with lamb’s blood. Similar cases 
as well as more explosive ones were observed promptly after the introduction 
of diphtheria antitoxin and it was thought for a time that the antitoxin itself 
Was in some way responsible. However, as early as 1895 Bertin in France 
and Johanessen in Germany showed that the same symptoms could be produced 
with normal horse serum, containing no antitoxin. The disease was first clearly 
deseribed and interpreted by Von Pirquet and Schick in their monograph which 
appeared in 1905. 

Incidence.—Daut (1897) stated that the frequency of serum reactions 
depended upon the amount of serum used. Pirquet and Shick (1905) reached 
a similar conclusion, and stated that over 85 per cent developed serum sickness 
if the amount of serum used were as much as 100 to 200 ml, Coea (1928) stated 
that 90 per cent of persons would show reactions provided a sufficiently large 
dose of serum were used. Hunt (1932) reported a series of two thousand eight 
hundred fifty-nine individuals who had received purified and concentrated 
serum, and found that the number reacting did not differ materially from the 
figures obtained in earlier years with unrefined and unconcentrated serum. 
Stimson (1940) agreed that the greater number of reactions occurred when 
large quantities of serum were used, and that it was the amount rather than any 
refinement of serum which determined whether reactions would oceur. 

Types of serum disease.—They clearly deseribe the delayed reaction, 
known today as serum sickness, the accelerated reaction which may follow 
reinjection of serum, and the immediate reaction known today as anaphylactic 
shock or constitutional reaction, which may follow reinjection or may occur 
after the first injection in a person atopic to horse serum. 

Although the normal ineubation period of serum sickness is from eight to 
twelve days, Von Pirquet and Schick observed that when second injections 
were given after an interval of four months or more, the symptoms of serum 
sickness were accelerated, appearing as early as the fifth day or even sooner. 
If the second injection was given at an interval of less than four months. the 
reaction might be accelerated or immediate, within a few minutes or a few 
hours. 
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Serum sickness.—Today we recognize these three phases as episodes in 
the development of serum sensitization. A person not allergic to horse serum 
may, following a first injection, become so after the usual interval of about 
ten days. It has been shown that horse serum continues to circulate as such 
in the patient’s blood until the advent of serum sickness, when precipitin and 
other evidences of antibody formation usually appear, following which the 
horse serum as such rather rapidly disappears and the serum sickness 
terminates. This may be interpreted as evidence of beginning sensitization, 
symptoms appearing because antigen is still present. It has been shown that 
serum sickness is more lkely to develop following the introduction of larger 
amounts of serum. With small quantities sensitization may develop but 
serum sickness itself is much less frequent. 

Immediate reaction.—The immediate or explosive reaction which may oe- 
cur on reinjection after the usual incubation period and up to an interval 
of about four months, is the prototype of anaphylactic shock in a sensitized 
animal. It may occur in one who has received large or small amounts of the 
first or sensitizing dose and therefore in one who may or may not have experi- 
enced serum sickness. 

Accelerated reaction.—The accelerated reaction follows reinjection after 
a longer interval. The time of onset and the severity of symptoms vary, de- 
pending on the diminution in the intensity of sensitization, with the lapse of 
time. Very early accelerated reactions may merge into the immediate type, 
while the long delayed ones are indistinguishable from ordinary serum sick- 
ness. We may say, therefore, that the time of onset of serum disease follow- 
ing reinjection is a rough measure of the persistence of sensitization following 
an earlier injection. Such artificial sensitization has been shown to be still 
present as long as seven and one-half years following the first injection. 

Serum atopy.—Such serum reactions in originally nonsensitized persons 
are to be distinguished from reactions of an entirely similar character which 
oceur, fortunately very rarely, in persons naturally sensitized to horse serum 
or horse dander. As we shall see, while the mechanisms of the two are prob- 
ably identical, there are certain points of difference which are of considerable 
practical importance. The serum of the ‘‘natural’’ horse asthmatic is more 
likely to contain reagin, demonstrable by passive transfer, and may, there- 
fore, be properly spoken of as naturally atopic (Coca). Such an individual is 
sensitized to horse dander as well as serum. Desensitization is usually much 
more difficult, indeed, usually impossible, due either to the much higher orade 
of sensitization, or to the manner of reaction to the atopen, or possibly, as 
suggested by Coca, to a fundamental difference in the nature of the sensitiza- 
tion. 

Definitions.__Although some writers speak of the reaction which follows 
the incubation period after a first injection as ‘‘serum disease,’’ it seems to the 
writer more appropriate to apply this to all of the reactions, and to eall the 
former ‘‘serum sickness.’’ This term is now widely used with this connota- 
tion. With this slight change in terminology the writer therefore adopts 
Mackenzie’s definitions, as follows: 

Serum sickness is ‘‘an allergic reaction resulting from the parenteral 
administration of a foreign serum and characterized by an ineubation period, 
skin eruption, enlarged lymph nodes, fever, edema and polyarthritis.”’ 
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Serum accidents are ‘‘immediate, shock-like, sometimes fatal reactions which 
occur in individuals who are hypersensitive to the serum administered.’’ These 
may occur in naturally sensitized individuals following first injection or in 
others following a second injection given within a relatively short time after 
termination of the incubation period. A serum accident is probably identical 
with constitutional reaction or anaphylactie shock as occasionally observed after 
the administration of other atopens. 

Accelerated serum sickness may occur after considerably less than the usual 
incubation period. It follows second injection rather than first injection and 
appears to be associated with more rapid formation and accumulation of anti- 
bodies, this bemeg in turn dependent upon the previous similar ‘‘experience”’ 
on the part of the reactive tissues. 


Symptomatology 


Serum sickness.—The customary incubation period is from eight to twelve 
days, although it may be shortened, especially if serum has been given at some 
time in the past. The longest recorded interval following injection is 26 days. 
Any of the following symptoms or any combination thereof may constitute 
the disease. 

Fever occurs customarily at the onset, preceding the eruption and disap- 
pearing before the latter subsides. It is usually irreeular, lasting from seven 
to ten days, sometimes with subsequent reerudescences. The eruption is the 
most constant symptom. It may take any of three general forms, (a) urticarial, 
(b) morbilliform, sometimes resembling erythema multiforme, or (e) searlatini- 
form. The last so closely resembles the eruption of searlet fever that the two 
may be clinically indistinguishable. The absence of the characteristic picture 
in the tongue and throat and the absence of subsequent desquamation helps to 
differentiate them. In the measles-like eruption, the absence of Koplik’s spots 
is of significance. Itching may be intense, especially in the urtiearial form. 
Often the eruption commences at the site of injection, especially if the latter 
was subcutaneous or intramuscular, preceding the general eruption by hours 
or by a day or two. 

Lymphadenopathy, like the eruption, is a frequent symptom. It usually 
commences prior to the latter, and never results in suppuration. Only the 
regional glands near the injection site may be involved or there may be a general- 
ized enlargement of the superficial nodes. The spleen may also become palpable. 
. Joint symptoms appear as a polyarthritis, usually after onset of the erup- 
tion, and involving chiefly the more distal joints of the extremities, except the 
phalangeal joints which are not usually involved. Polyarthritis is more likely 
to be a symptom after the injection of large amounts of serum. According to 
Walzer it never enters the pieture of the atopic constitutional reaction. The 
trequeney of Joint manifestation is eiven by Bray as from 1 to 2 per cent 
of all individuals injected and by Sturtevant as 14.3 per cent of patients with 
serum disease. Symptoms range from slight pain and stiffness to swelling, 
redness and severe pain, scarcely distinguishable from the picture of aeute 
eae Rate toi aera aspirated joint fluid contains about 

‘ 0 to 70 per eent polymorphonuelear 
leukocytes, and shreds of fibrin. It was not distinguishable from similar fluids 
obtained from the inflamed joints of rheumatie fever. 


( Precipitation tests with 
this fluid show the presence of horse serum. 


SERUM DISEASE 825 


Edema and urinary changes sometimes suggest an acute nephritis. Edema 
is said to oceur in about one-third of cases and involves especially the face and 
ankles. Albumin and casts may appear in the urine. When the two occur to- 
gether a differential point from acute nephritis is that the edema antecedes the 
urinary changes. 

Gastrointestinal symptoms are not frequent. They include abdominal pain, 
nausea, vomiting and diarrhea which may be bloody. 

Tachycardia and general prostration are frequent. 

Neurologic manifestations may be cerebral, radicular, neuritic, or poly- 
neuritic. Longcope has described transient hemiplegia attributed to meningeal 
edema. Root pains and evidence of peripheral neuritis, especially of the 
brachial plexus, may complicate the picture. The latter are more frequent after 
tetanus antitoxin. Peripheral neuritic symptoms may appear as late as two or 
three weeks after the commencement of serum sickness. Foster Kennedy has 
described permanent damage to the brachial plexus and paralysis of the long 
thoracie nerves, attributed to local edema of the neural tissue. He also deseribes 
one case with fulminating cerebral symptoms, hemiplegia, hemianopia, aphasia, 
ete., attributed to a similar reaction in the meninges. 

Hematologic changes are not striking. The onset may be preceded by slight 
leukocytosis. Throughout the disease there is usually a leukopenia with relative 
lymphocytosis. With subsidence of symptoms 38 to 7 per cent eosinophilia has 
been observed. 

Serum sickness occasionally takes on a recurrent form. As many as four 
recurrences at short intervals have been described following a single serum 
injection. The skin manifestations, in any of the three forms above described, 
are the most constant features of recurrent serum sickness. The phenomenon 
has been attributed to the development of sensitization after varying intervals, 
to different constituents of the blood serum. Coca points out that recurrent 
serum sickness occurs only after the administration of whole serum, not when 
the pseudoglobulin fraction alone has been injected. 

Hooker observed a curious intracutaneous skin reaction following the in- 
jection of whole horse serum, with three distinet responses occurring at intervals 
of several hours. He isolated the proteins from this horse serum, injecting them 
separately into the same individual’s skin. Reaction followed each, after 
intervals varying by more than twenty minutes. This suggests sensitization to 
three different excitants in the serum. 

Mackenzie states that recurrences may occur after free intervals of from 
4 to 14 days. He, also, suggests that the relapse may represent reaction to 
different portions of the complex antigen. Dale and Hartley have shown that 
antibodies appear earlier against serum albumin than against serum globulin. 

Uncomplicated serum sickness is never fatal. 

Shock reactions or serum accidents.—These present the picture of con- 
stitutional reaction, described elsewhere. They may occur at once, almost 
before the needle is removed, or may be delayed as long as thirty minutes, 
rarely more than an hour. They may occur at any interval after one hour 
hut are rarely as severe as the immediate reaction. Death has followed the 
administ ration of one drop of serum intravenously (Boughton, 1930). Symp- 
toms may involve special tissues such as the skin, nose or bronchi, but the more 
acute the reaction, the more it presents the picture of general shock without 
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localized manifestations. Tuft remarks on the constant presence of dyspnea 
without asthmatic breathing on auscultation. This is corroborative of Wald- 
bott’s insistence that pulmonary edema rather than asthma is the characteristic 
response in allergie shock. 

If the patient with constitutional reaction commences with wheezing, 
sneezing or urticaria, the probability of recovery is much greater than if he 
suddenly turns ashen, cries out in apprehension and appears to suffocate. 


Factors in the Acquisition of Serum Allergy 


Omitting for the present discussion natural horse atopy, what are the 
factors which in some measure control the acquisition of sensitization? 
Which factors may be controlled in some degree, to prevent the phenomenon? 
The literature on this subject is voluminous. I*or greater clarity the writer 
presents merely the consensus arrived at by a number of investigators. 

1. One may become allergic, reacting to a second injection, even though 
one did not experience serum sickness following the first injection. However, 
those who do develop serum sickness after first injection are more likely to 
have symptoms following subsequent injections. 

2. Children from allergic families are more likely to become sensitized than 
those of families in which no allergy exists. 

3. Plain horse serum is less likely to produce sensitization (8 per cent) than 
serum mixed with toxin (50 to 75 per cent). 

4. Site of introduction plays a part. Constitutional reactions occur most 
frequently following intravenous injection, less so after intraspinous, and still 
less following subcutaneous or intramuscular administration. 

5. The development of sensitization as manifested by serum sickness depends 
also upon the amount injected. About 10 per cent of those receiving less than 
10 ce. become sensitized, as contrasted with 90 per cent of those receiving 
100 ce. or more. About 32 per cent of those receiving from 20 to 60 ee. be- 
come sensitized. 

Mackenzie found that among 16 patients who had received from 100 to 
1,000 ce. of serum, 2 to 8 years previously, skin reactions were positive 
in 87 per cent. There was no correlation of the degree of skin reactivity with 
the severity of previous serum disease, the amount of serum given, or the 
time interval prior to skin testing. 

6. Although the incidence of serum sickness depends upon route of ad- 
ministration and the volume of serum, there is evidence that very small doses 
are capable of sensitizing, especially when combined with toxin. The amount 
of serum in a dose of diphtheria toxin-antitoxin is about 0.0001 ec. 

Following the observation by Hooker (1924) that toxin-antitoxin ad- 
ministration tended to sensitize to horse serum, there has been considerable 
study of the subject. Some of the conclusions are rather contradictory. 
Hooker found that 27 per cent of cases so treated subsequently developed 
positive skin tests to horse serum. 

Park (1924) and Bauer and Wilmer (1926) coneluded that toxin-antitoxin 
does not promote horse serum sensitization. Spicer reached similar eonelu- 
sions in 1928, 

. On the other hand, Crooks (1924), Stewart (1926). Lathrop (1927), and 
Gatewood and Baldridge: (1927) reported untoward reactions which they at- 
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tributed to previous administration of toxin-antitoxin. In 1929 Gordon and 
Creswell reported a survey of a large series of serum injections. Of 556 
patients who had previously received toxin-antitoxin, 74 per cent gave serum 
reactions. Of 151 who had had no previous toxin-antitoxin and who received 
therapeutic serum, there were 43 per cent reactions. This latter series had 
received therapeutic serum previously but no toxin-antitoxin. In 1750 who 
had never received any previous serum or toxin-antitoxin only 16 per cent 
manifested serum reactions. 

The work of Hooker in particular has given rise to the impression that 
toxin increases the tendency to become sensitized to a particular substance 
when the two are administered together. This is the basis of Burkey’s recent 
work on Staphylococcus aureus toxin to which we have referred elsewhere. 

Tuft has found in a study of 100 children that the injection of diphtheria 
toxin-antitoxin sensitizes 27.9 per cent of children to horse serum. Sensitiza- 
tion is manifested by positive skin tests and by passive transfer, indicating 
that tissues of the body other than the skin are also sensitized. The tendency 
to acquire this sensitization was influenced by the personal or family allergic 
predisposition. Allergic children appear to become more easily sensitized. 

Other evidence indicating the possibility of sensitization with extremely 
small quantities of plain serum, not combined with toxin, is the observation of 
Jones and Mote and of Simon and Rackemann, who sensitized humans to 
rabbit protein and guinea pig serum by repeated intracutaneous inoculations. 


7. Among other factors which control in a measure the tendency toward 
serum sensitization are the manner of preparation, the nature of the organism 
against which the horse has been immunized and the horse itself. In the dis- 
cussion of recurrent serum sickness we have seen that purified or concentrated 
serum, consisting chiefly of the globulin which contains the antibody, is less 
likely to cause serum sickness than whole serum. Sensitization, as indicated by 
serum sickness, is less likely to oceur with sera from horses immunized against 
streptococcus and pneumococcus than against tetanus or diphtheria toxins. 

Park has observed that sera from certain horses cause more serum sick- 
ness than those of others and that skin test sera from different horses vary 
in efficacy. Positive reactions in a series of individuals were observed in 10 
per cent, 35 per cent and 60 per cent respectively, with sera obtained from 
three different horses. 

8. Age plays some part. Both Rackemann and Tuft, among others, re- 
mark on the greater tendency of children to develop serum sickness. Coca 
states, however, that the incidence of serum disease 1s quite the same through- 
out life. 

Race also plays a part. Coca found serum sickness less frequent and 


less severe in the American Indian than in the Caueasian. 
Fatal Reactions 


Although death in an immediate serum accident or other allergie shock is 
it is more catastrophic for the relatives and the doctor, not 
nt himself, than any other potential misadventure in the 
The embarrassing feature of anaphylactic death from 


fortunately rare, 
to mention the patie 
treatment of disease. 


serum or following the injection of any other allergen is that, theoretically at 
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least, it could have been prevented. At the same time there is some consolation 
to be derived from Jungeblut’s statement that “the total incidence is dis- 
tinetly below the recorded fatalities from eeneral anesthesia or salvarsan 
therapy.’’* ; 

Clinically the immediate reaction is the same whether it be in an arti- 
ficially sensitized person or in a natural horse asthmatic. We shall discuss 
both forms. 

Park concluded from the study of 350,000 serum injections that one out 
of 50,000 may be followed by a fatal reaction and one in 20,000 by alarming 
symptoms. These were usually not intravenous injections. Bullowat esti- 
mates an average of one anaphylactic shock with or without death in every 
700 intravenous injections of horse serum. 

Lamson found in the literature from 1893 to 1929 only 44 cases of fatal 
anaphylaxis. Of the 18 in which autopsy was performed 13 died after first 
serum injection. In 8 there was a history of previous serum injection. It 
should be noted, therefore, that fatal anaphylaxis may occur not only in 
natural horse atopics but also in acquired serum allergy. Some emphasis has 
been placed on the fact that desensitization prior to serum treatment is diffi- 
eult, almost impossible with natural allergies. However, shock or death may 
oceur in both forms of serum allergy. Deaths have followed reinjection of serum 
hut Gillette (1909) stated that almost all cases of sudden death from diphtheria 
antitoxin followed the first injection. It certainly is true that deaths do occur 
following the first injection and no patient should be given serum without eare- 
ful consideration of the possibility of reaction. 

Kojis (1942) studied a series of 6,211 cases receiving horse serum and found 
five deaths or a rate of 1 in 1,042, which is a much higher figure than those pre- 
viously given. Forty-one patients had reactions within an hour after injection. 
If the skin test was positive the chances of serum sickness was increased four 
times, immediate reactions 35 times, and the mortality, 11 times. With positive 
conjunctival test, serum sickness was five times and immediate reactions 173 
times more frequent than if test were negative. Secondary injections increased 
serum sickness by 50 per cent, and immediate reactions were 23 times as often. 
Intramuscular injections increased the immediate reactions by 14 times, and 
intravenous injection increased them 62 times. These figures represented diph- 
theria antitoxin injections. 

Other fatalities have been reported (Sheppe, Burgess, Tuft, Bullowa and 
Jacobi) since the summary by Lamson. Nevertheless, the incidence of alarm- 
ing reactions and fatalities is undoubtedly much higher than one would judge 
from the literature. With this in mind Vaughan and Pipes questioned 75 
physicians, not allergists, from various parts of the United States concerning 
their own experiences with alarming or fatal serum reactions. The replies in- 
cluded not only their own experience but the experience of others in their 
neighborhood concerning which they had authentic information. The follow- 


Ing reports were received from this small number. 


A patient was being tested intracutaneously with 0.01 ee. of undiluted horse serum 
prior to antitoxin administration. He died in five minutes. There had been no previous 
scratch test. 

*Jungeblut, Claus W., in Age ' Di 
° : ’ ‘ s % Agents f Jisease ; :  oaciats 1. it , Vy. ST.) 
Gay, Charles C. Thomas, Springfield, Hl. rire Baa ee tice 18 pa 9 

‘Bullowa, Dr. Jesse, New York. 


Personal communiention. 
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A death was reported from plain horse serum given subcutaneously for postpartum hemor- 
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not obt ained. 


A case of severe shock from an intracutane 


ous test with mule dander extract was re- 
corded. xtract was re 


: aN negro boy with diphtheria was given antitoxin. 
tion. Within three minutes he went into collapse. 
Four days later he had serum sickness. 


He had had no previous serum injec- 
He was given adrenalin and recovered. 


Antipneumococeus serum intravenously resulted in coma with slow pulse. This occurred 
very soon after injection and may have been psychic, 
A boy who had had tetanus antitoxin two years previously was given another prophy- 
lactic injection without preliminary skin testing. He went into shock but recovered. 
A patient was being tested with tetanus antitoxin, 0.1 cc. of 1:10 dilution being given 
endermally. Before the syringe could be cleaned the patient reacted with nausea, Semin. 


sneezing, asthma and urticaria. Treatment with adrenalin resulted in prompt relief within 
thirty minutes. 


_ The cook in a certain family had diphtheria. The father, a physician, decided to im- 
munize his two daughters who were twins. One of them had had hives and he hesitated to give 
her serum. To the other, who had no allergic history, he gave 1,000 units of diphtheria anti- 
toxin. She died in five minutes. 


In another family a child had diphtheria. The family physician decided to immunize 
the entire family. The father dropped dead shortly after receiving his injection. 

A patient who had had a previous serum injection was given scarlet fever antitoxin. 
Within five minutes he was in collapse and pulseless. He was given adrenalin and recovered, 
but later died from scarlet fever. 

A patient with scarlet fever, no allergie history and no history of previous serum 
injection, was tested endermally with erysipelas streptococcus antitoxin. The reaction was 
negative and the patient was therefore given 2 cc. of antitoxin intravenously over a period 
of ten minutes. One hour later he had severe reaction with cyanosis, dyspnea, thready pulse, 
no urticaria. Relief followed adrenalin injections. 

Tetanus antitoxin was given prophylactically to an injured man, the injection being 
into the abdominal muscles. One minute later he developed angioneurotic edema of the face 
with wheezing and said that he could not get his breath. Adrenalin gave relief. Six days 
later he had regular serum sickness. This man had had eezema as a baby and had had 
toxin-antitoxin three years previously. 

In addition there were brief mention without details of an immediate death following 
diphtheria antitoxin; a death from serum, type unknown; and one near death from diphtheria 
antitoxin, given some time after toxin-antitoxin mixture had been given. 

Obviously, if this is representative of similar groups of physicians in the United 
States, serum reaction is by no means rare. Certain it is that adequate precautions should 
always be taken to establish the absence of allergy prior to serum administration. These steps 
will be discussed later. 

The most recent case report is that of Freedman which we quote in some detail since it 
illustrates so well the oceurrence of an immediate reaction when the reinjection is given 
at the optimal time for maximal sensitization. 

Freedman reports the death of a 6-year-old boy following intracutaneous testing with 
horse serum. For years the boy had had recurrent attacks of asthma and eczema. Twenty 
days before his fatal ‘atastrophe he had received an injection of diphtheria toxin-antitoxin 
which had been followed after 6 days by a severe attack of asthma. This lasted several days 
and on the third day of asthma urticaria became a prominent symptom, presumably due to 
serum sickness. The child was given 0.05 ce. of horse serum intracutaneously as a test for 
sensitization. ‘Two minutes later a large wheal formed at the site of injection, followed by 


A minute later the child doubled up, complaining of severe abdominal 


generalized urticaria. He had received 
« 


In a few seconds he stopped breathing and could not be resuscitated. 


pain. 
of adrenalin before respiration ceased, 


over 1] ce. 


Necropsy findings.—Fatal cases of anaphylactic shock have shown patho- 
logie findings similar to those of experimental anaphylaxis. Some have 


shown hepatic and splanchnic engorgement resembling anaphylactie shoek in 
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dogs; others show pulmonary distention and emphysema similar to the pic- 
ture in guinea pigs; while still others have presented the picture of right 
heart failure similar to that observed in the anaphylactic rabbit. 


Prevention of Serum Sensitization 


Obviously, if one must give foreign serum, there is no way in which to 
prevent possible sensitization or the consequent development of serum sick- 
ness. However, serum sickness occurring at the end of the usual incubation 
period following a first injection is never fatal, although it may be most 
uncomfortable and inconveniencing. Indirectly it may occasionally be re- 
sponsible for a fatal outcome when one is suffering from some other much 
more serious malady such as pneumonia, septicemia, severe scarlet fever, when 
the added burden of the serum reaction may be sufficient to determine a fatal 
outcome. 

Since immune sera have been found efficacious in the prophylaxis or treat- 
ment of an increasing number of diseases, there is a growing tendency toward 
specific serotherapy. With it there is often an increased tendeney toward its 
careless use, in cases where the indication is not clear-cut or urgent. 

Obviously, prophylactic injections should not be given except when defi- 
nitely indicated. Reinjection should be avoided, especially within the first 
three or four months following the first injection. Intravenous injection 
should not be employed if another method will serve as well. Purified or con- 
centrated sera should be used by preference. The advent of prophylactic — 
toxoid, especially for diphtheria and tetanus, is especially weleome since it 
involves no serum administration in the prophylactic procedure. 


The Detection of Serum Sensitization 


Two groups of individuals may be reactive, the atopics who have become 
allergic, usually to horse dander, and who as a rule give a history of horse 
asthma or allergic coryza, and those who have received previous serum treat- 
ment. In certain areas of Europe where horse meat is eaten by the poor and 
in parts of Russia where mare’s milk is fed to children, there is a third group 
who have become allergic following alimentary absorption. 

Anamnesis.—Obviously the interrogation of the patient should bring out 
any history of asthma or other allergic disease whether due to horses or not; 
history of allergy in the family; record of any previous therapeutic injection, 
whether with horse serum, or serum (antitoxin) combined with toxin; history 
of serum sickness; and a record of the time elapsed since any previous serum 
Injection. 

As has been brought out above in the description of the twin girls, im- 
mediate reaction may occur in a person with no history of previous injection 
or horse sensitization or even of allergy, but is more likely to oceur with those 
in which there is a family history of allergy. Sutliff reported that only 16 
per cent of his patients with immediate symptoms gave histories indicative of 
previous sensitization of any sort. 

Therefore, although one should proceed with special care in the presence 
of a suggestive history, one should not accept a negative history as an ade- 


quate safeguard, but should carry out preliminary tests prior to any serum 
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injection. Even then, one cannot be entirely sure. Sutliff found that serum 
skin tests were sometimes negative in persons who experienced reactions, and, 
conversely, positive in some who did not. In spite of the lack of entire reli- 
ability, skin testing should be performed. 

Preliminary tests—The majority of writers suggest preliminary skin tests 
with horse serum diluted 1:10. Some suggest 1:100 dilution. Some recom- 
mend 0.05 ec. endermally, others 0.01 to 0.02 ec. The smaller amount is 
always preferable, giving as much information as the larger, and avoiding 
the reaction to the greater trauma which might be misinterpreted as a low- 
grade positive reaction. 

Serum should be diluted, not only as a precaution against constitutional 
reaction but also because many normal persons react, with some erythema, to 
undiluted serum, thus confusing interpretation. It is probable that 1:100 
dilution is sufficient to avoid a fatal reaction even with the most highly al- 
lergic. As a preliminary test 1:10 endermally is, in the writer’s opinion, too 
near the margin of safety to be recommended. 

Program.—The following diagnostic schedule is therefore recommended. 
Preliminary scratch test should be made with 1:10 dilution of serum. This is 
roughly one hundred times less reactive than the same concentration ender- 
mally. If preferred, one may substitute a preliminary endermal test, 1:100, 
or 1:1000. If after twenty or thirty minutes the scratch reaction remains 
negative, a conjunctival test is done with the same 1:10 dilution in physio- 
logie saline. The delicacy of this lies between that of the scratch and the 
endermal reactions. It may be read at the end of five to eight minutes follow- 
ing which, if negative, an endermal test is performed with the same 1:10 
dilution. If this last test is positive, it will be so within ten or twenty, rarely 
as long as thirty minutes. In actual practice the time can be materially 
shortened with an overlapping of the tests and their readings. The scratch 
test is read after fifteen minutes. If negative, the conjunctival test is ap- 
plied but the scratch test is watched for another ten or fifteen minutes. If 
the conjunctival reaction is negative at the end of five minutes the endermal 
test may be started, actually within twenty minutes from the time the scratch 
test was begun. The desired information is therefore obtained within thirty 
to forty minutes. This may appear to be an unnecessarily complicated pro- 
cedure when the results are negative for the first one thousand times but 
here, probably more than in any other phase of allergy, it is the duty of the 
allergist first and foremost to protect his patient against a very generally 
recognized potential cause of unnecessary death. 

A final diagnostic step, possibly unnecessary but one which gives the 
operator a greater sense of security when administering pers, is to give the 
first therapeutic 0.02 ce. undiluted, intracutaneously. This he will watch 
during the first ten minutes or more of treatment or, better, while completing 
preparations for commencing treatment. The reaction remaining negative, 
one may proceed with greater confidence. 

It is probably better to use normal horse serum for testing rather than 
the therapeutic serum which is to be used. Foshay has observed that individ- 
uals infected with tularemia show an immediate edematous-erythematous re- 
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action to antitularense horse serum and goat serum. They give a negative 


reaction to normal horse or goat serum. Such an immediate reaction might 
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be misinterpreted as positive. In this event serum therapy, clearly indicated, 
might be withheld. At the present this may be considered demonst vated only 
for antitularemia serum. However it should be borne in mind as a possibility 
with other immune sera. 

The conjunctival reaction is usually considered less nonspecific than the 
skin test, that is, giving fewer false positive and false negative reactions. As 
pointed out by Tuft, it is not reliable in children in whom the act of erying 
may produce an unusual redness, or tears may wash away the test substance. 
Since an unusually severe reaction might cause some degree of corneal dam- 
age, it is well to wash away the test substance as soon as an indubitable posi- 
tive has been recognized, using 1:1000 adrenalin or a mixture containing 4 ce. 
of 1:1000 adrenalin and 12 ce. of saturated borie acid solution. 


Preveition of Serum Accidents 


There are certain disease states in which the indications for antitoxin or 
immune serum are so definite that one would be guilty of negligence were one 
to avoid its use merely because of fear of an untoward reaction. In other 
conditions, especially those in which serum therapy has not yet demonstrated 
unquestioned superiority, one would often be justified in withholding this 
treatment, especially if the preliminary studies described above show evidence 
of sensitization. 

Occasionally a person ill with a disease such as diphtheria or tetanus, who 
undoubtedly needs the protection of serum therapy, is found sensitized to horse 
serum. In this case desensitization should be attempted but it should not be 
‘arried to the point of endangerine the patient’s life. In these maladies the 
medical profession has been taught the need for early serum treatment and 
there is an urge to get the material into the patient as rapidly as possible. It is 
far better, however, to risk the hazard of further inroads of the infection during 
the slower process of desensitization than the other horn of the dilemma repre- 
sented by the hazard of anaphylactie shock. 

Sera other than equine.—If a person urgently in need of serum therapy 
reacts to horse serum, it should be borne in mind that therapeutic bovine, goat 
and sheep sera are available for some conditions. In general, such sera are 
to be preferred to desensitization. One of these may be substituted after pre- 
liminary tests for possible sensitization. Lareer quantities are required since 
these sera do not usually contain as much antibody as does horse serum. 

In the presence of sensitization, purified, concentrated sera are to be 
preferred, 


The question of primary atopic sensitization—We must digress at this 
point to discuss the problem of those naturally allergic persons, spontaneously 
sensitized to horse emanation. Investigators with wide experience in this 
field state that rapid desensitization is impossible and horse serum should not 
be given under any circumstance, no matter how carefully. Its eareful ad- 
ministration might cause no harm, but it will be impossible to inerease the 
dose to such a stage as to be therapeutically effective. Wherein lies the dif- 
ference between the naturally atopic and the person 


who has become sensi- 
tized from previous serum administration? 
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The horse asthmatie is primarily allergic to horse epithelium, horse 
dander. He is usually also sensitized to horse serum, although such a person, 
sensitized to dander, is occasionally found who does not react to horse serum. 
According to Coca (see below) such a person may be given horse serum. 
Duke has described a man who could not go near horses but tolerated three 
subcutaneous injections of horse serum without ill effect. 

Ratner and his associates. likewise Forster, have demonstrated that horse 
dander and horse serum contain a common antigen. The horse serum antigen 
IS present in only very small amounts in dander; in large quantities in the 
serum. Dander contains at least one other antigen and this latter is not 
present in serum. Horse asthmatics, allergic to both antigens, will react to 
horse serum. Those sensitized only to the dander antigen will not react to the 
serum. These observations have been confirmed by Tuft. 

Forster reached his conclusions with a study of the precipitin test, Ratner 
with the anaphylactic test and Tuft with the neutralization test. Evidence 
of two allergens therefore appears to be conclusive. Tuft has described a 
series of horse asthmatics who received horse serum without untoward effect 
and concludes that it is advisable to test all allergic patients to horse serum 
both by skin and eye test before dismissing them as unsuitable subjects for 
serum administration merely because of the existence of an allergic state. 

The question arises as to the manner in which the horse asthmatic be- 
comes sensitized. Is he fundamentally different from the artificially sensi- 
tized? Is natural atopy to horse serum fundamentally different from horse 
serum sensitization following a previous injection? Ratner and his associates 
appear to have answered this question adequately by sensitizing guinea pigs 
through inhalation of horse dander and subsequently shocking them with in- 
travenous horse serum. An analogous situation in humans would explain ap- 
parently primary sensitization as being actually secondary, due to previous 
inhalation and absorption of the allergen. 

Cooke (1947) does not agree. He states that this sensitization probably is 
not induced by horse dander for ‘‘from the guinea pig experiments on anaphy- 
laxis there is no proved antigenic relationship between the two antigens.’ 

However, most observers believe that there is no basic difference between 
those primarily and secondarily allergic to serum. The difference appears to he 
in the intensity of the sensitization and in the faet that such persons are also 
allereie to other horse allergens. Tuft concludes from his studies that natural 
or atopie sensitization is basically the same as the acquired anaphylactie type 
in serum disease. 

This being the case, there is no contraindication to attempting desensiti- 
zation in both types, but with a realization that it is difficult, especially dan- 
verous and sometimes entirely unsatisfactory in horse asthmatics who react 


to serum as well as to dander. 


General principles.—In view of the probable failure of desensitization of 
horse asthmaties who react to horse serum, the following general rules laid 
down by Coca* are subseribed to by the author. 


*Coca, Arthur F., in Asthma and Hay Fever in Theory and Practice, Charles C. Thomas, 


Springfield, Ill., 1931. 
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‘‘1, If the patient is known to be the subject of asthma due to horse dander and if 
the ophthalmic and cutaneous tests with a 1:100 dilution of horse serum result positively, the 
injection of therapeutic horse serum is contraindicated. 


TABLE LXII.—Coca’s RULES FOR SERUM THERAPY 











sc ap hea eaves ENDERMAL | CONJUNCTIVAL | PASSIVE 
IN OF HORSE rare REE TReNae PROCEDURE 
TEXT ASTHMA 

ital teas | ri re “a - Don’t treat 
2 + 0 0 - Give cautiously 
3 0 + =; - Don’t treat 
4 0 ete + 0 Give cautiously 
5 0 q 0 - Give cautiously 





‘*2. If atopic hypersensitiveness to horse dander is known to exist in the patient and 
if, nevertheless, the intracutaneous and ophthalmic tests with horse serum diluted 1:10 
result negatively it is proper, so far as is known, cautiously to administer the therapeutic 
serum. The patient in these circuinstances is sensitive to the dander, but not to the serum. 

**3. If both the cutaneous and ophthalmic tests with the diluted horse serum result 
positively, even in the absence of clinical signs of sensitiveness to horse, this result should 
contraindicate any attempt to inject the therapeutic horse serum. 

‘*4. However, in such a case where serum is urgently needed, the physician should 
not give up without making the indirect test (passive transfer with patient’s serum in the 
skin of a substitute), as first recommended by Clarke and Gallagher. In one instance of this 
kind in a young woman of atopic parentage, but without any personal history of atopic 
symptoms, both the skin and the eye reacted markedly to a 1:1,000 dilution of horse serum. 
The result of the indirect tests (carried out in several normal persons) was entirely negative 
and the patient tolerated a prophylactic dose of tetanus antitoxin, experiencing only a severe 
urticaria and angioneurotic edema which, however, could be controlled with epinephrine.* 

‘5. In the absence of clinical evidence of sensitiveness to horse and if the ophthalmic 
test with 10 per cent horse serum results negatively, an urgently needed injection of horse 
serum may be administered without an intracutaneous test because in these circumstances 
a positive cutaneous reaction would not indicate a constitutional hypersensitiveness (Park). 
This must be true also if the patient has previonsly received an injection of horse serum 
(Park). 

‘Fatalities very rarely follow the intravenous primary injection of therapeutic horse 
serum into nonatopic persons in whom both ophthalmic and intracutaneous tests with a 1:10 
dilution of horse serum resulted negatively. The cause of such deaths is unknown.’? 


Desensitization 


In the absence of positive findings as described above, serum may be given 
without delay. If given intravenously not more than 10 ce. should be given 
in the first ten minutes. Thereafter it may be introduced somewhat more 
rapidly. 


There is no general standard technic of hyposensitization, although those 
recommended follow the same general program. That outlined below may be 
considered overly cautious, but the writer believes that this is a procedure in 
which caution may be considered one of the major virtues. Furthermore it 
possesses the advantage that so far as the writer has been able to determine, 
when used in conjunction with the testing procedure described above, it cir- 
cumvents by a safe marein the ‘‘extremely small dose’? fatal episodes reported 
in the literature. One drop of undiluted serum intravenously has killed. 
Endermal testing with undiluted serum has killed. There have been serum 
accidents at the point of change from a properly performed preliminary sub- 
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cutaneous desensitization to intravenous injection. The one factor not con- 
trolled and which cannot be controlled except by the exercise of reasonable 
judgment during the procedure is that of cumulative effect following sue- 
cessive injections. 

Failure of subcutaneous protection.—Tuft described a case in which 8 ee. 
of serum had been given subcutaneously over a period of two and one-half 
hours and yet the patient died following the subsequent very slow intravenous 
injection of not more than 10 ce. He concluded that insufficient time is often 
allowed for absorption from subcutaneous injections. He established that 
from fifteen to twenty-four hours must elapse before the major portion of 
subcutaneously injected serum is absorbed. It becomes apparent that build- 
ing up to a much larger dose subcutaneously than is later given intravenously 
does not assure preliminary systemic exposure to as much serum allergen as 
may be contained in the first intravenous dose. We should therefore look 
upon the first subcutaneous desensitizing series as a preliminary trial, rather 
than as the first phase of desensitization. If serum is to be given intra- 
venously, we should consider the first intravenous injection, following the 
subcutaneous series, as the first desensitizing dose and should make the initial 
intravenous dose smaller than any that has ever caused fatality or severe 
reaction. 


Procedure for Hypodermic or Intramuscular Desensitization 


Materials needed. 


1. Therapeutic serum 

2. Sterile physiologic saline of approximately equal volume 

3. Three syringes, preferably tuberculin type 

4. Epinephrine 1/1000 

5. Tourniquet. 

6. Two 5 ce. sterile rubber capped vials for mixing serum dilutions, 
each containing 4.5 ce. of sterile physiologic saline. 

In the absence of reaction at any stage during the program, injections 
are to be given at twenty-minute intervals. Undiluted serum, 0.9 cc., is with- 
drawn with a tuberculin syringe and introduced into vaccine vial No. 1 con- 
taining 4.5 ce. of sterile physiologic saline, This is well shaken, and labeled 
‘1:10 dilution.’’ The syringe is laid aside, to be used later with undiluted 
serum. For subcutaneous or intramuscular injections of 1:10 dilution, a fresh 
sterile syringe is employed. ‘‘Dilution 1:100”’ is prepared by transfer of 0.5 
ec. from the 1:10 bottle to vial No. 2, containing 4.5 cc. of saline. <A fresh 
syringe is used for this purpose. 

Injections of 1:10 serum are given successively in different localities of 
one arm, in the following schedule. 


1st dose : 0.1 ce. 
Qnd dose : 0.2 ce. 
3rd dose : 0.4 ce. 
4th dose : 0.6 ee. 
5th dose : 0.8 ce. 


Twenty minutes after the last injection the same schedule is repeated, 
. 6 ? . ; 2a . . A . r as Z . . is . ‘ e 
with undiluted serum, the first three injections being in the same arm, th 
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last two in the other arm. <A final dose of undiluted serum, 1 c¢., is given 
either in the second arm or on the inner aspect of one thigh. Hither syringe 
may be used for the undiluted serum, being kept, aseptically, between injec- 
tions or, better, sterilized each time. Injections are given deep, subcutaneously 
or intramuscularly, not superficially for two reasons. First, one desires rather 
rapid absorption, as rapid as may be safe; second, there may be considerable 
local reaction several hours later which is less painful if the injections have 
been deeper. 

Three hours have been needed for this preliminary desensitization. If 
the entire amount is to be given subcutaneously or intramuscularly, the same 
process is continued, the dose being doubled each time. 


Control of reaction—Injections having been given into the extremities, 
systemic absorption in the event of a constitutional reaction may be delayed 
by the application of one or more tourniquets. Adrenalin 0.5 to 1.0 e¢, should 
be given subcutaneously into the flank or at least into an area not controlled 
by a tourniquet. The same dose may be repeated as indicated, but one should 
give the first dose time to achieve its effect before ceiving the second. Two 
or three minutes often suffice for the appearance of adrenalin effect (amelio- 
ration of symptoms, tremor, tachyeardia, nervousness). From this point the 
control of reactions follows the program described in the discussion of con- 
stitutional reaction. 

No more serum should be given until all tourniquets have been released 
for thirty to forty-five minutes without recurrence of shock symptoms. The 
next dose should then be not more than one-third or one-fourth of the last 
preceding dose and subsequent increases should be not more than 50 per cent 
instead of 100 per cent. 


Intravenous hyposensitization After one has reached a top dose of 1 ce. 
of undiluted serum in the preliminary subcutaneous therapy, it is safe to 
start intravenous desensitization with 1:100 dilution. Use a fresh syringe 
which has not been used with the 1:10 or the wndiluted serum. The following 
doses are given at twenty-minute intervals. 
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TABLE LXIITI.—INTRAVENOUS SCHEDULE AFTER PRELIMINARY SUBCUTANEOUS TREATMENT 














DOSE CONCENTRATION QUANTITY 
1 1/100 OL ec 
9 6 0.2 ec 
e ed 0.4 ce. 
4 ag 0:8) ea: 
2 
5 1/10 0.1 ce. 
Oo 6 0.2 ee 
is 0.4 ee. 
: O.S ee. 
2 Serum, concentrated, or, better, 0.1 ec. 
10 diluted with 0.2 ee. 
- equal amount of saline 0.4 ee. 
2 O.S ee, 
13 
y 1.0 ec. 
15 2.0 CC. 
ie 4.0 ee. 


Followi hi ne 
ollowing 3 17 ec entire remaining i 
ng this 17 ec., the entire remaining amount may be given. 
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This program has the disadvantage of the large number of requisite 
venipunctures, but these may be done entirely satisfactorily with a 26 or 27 
gauge needle. There is no need for larger needles, at any rate until the 
larger quantities of undiluted serum are being given. 

An alternative, probably equally safe, more rapid, and less inconveniencing 
to the patient would be continuous or intermittent veniclysis. The reservoir 
is first filled with 100 ce. of 1:1000 serum in physiologic saline. At least one 
hour is allowed for the introduction of this amount which corresponds to 
0.1 ce. of undiluted serum. One hundred ce. of 1:100 extract is then intro- 
duced into the reservoir and introduced at the same rate, the entire amount 
corresponding to 1 ce. of undiluted serum. Following this, undiluted serum 
is introduced with a syringe in the following schedule, the interval between 
injections being thirty minutes. 

0.2 ce. 
0.4 ce. 
0.8 ce. 
1.6 ec. 
3.2 Ce. 
6.4 ee. 
12.8 ee. 


Thereafter the entire amount may be given. If the serum is diluted with 
equal quantities of physiologic saline these volumes may be doubled. 

Control with epinephrine.—In an extreme emergency epinephrine may be 
given intravenously. However, 1:1000 concentration produces distressing epi- 
nephrine symptoms. Ampules of 1:10,000 adrenalin are available which may 
be used for this purpose, in 1 ce. doses, repeated if necessary at from three- to 
five-minute intervals. 

Tuft recommends the giving of a small initial dose of adrenalin (0.3 ec.) 
at the outset of treatment, with repetition at hourly intervals through the course 
of injections in order to prevent the occurrence of immediate reaction. If signs 
of serum reaction appear, adrenalin dosage should be stepped up to 0.5 or even 
1 ce. if necessary. Adrenalin does not diminish the efficacy of the serum. 

Symptoms of reaction.—Except in the presence of fulminating shock, pre- 
viously described, beginning symptoms are those of systemic reaction. The 
patient becomes somewhat restless, tends to scratch various parts, may com- 
plain of irritation of the nose or actually sneeze. If the condition progresses 
he usually breaks out with urticaria and develops some degree of asthma. In 
the presence of a systemic reaction of this sort, wheezing is often heard, in con- 
trast to the absence of this symptom in constitutional reaction. 

Causes of fatal serum accidents.—Iormer serum fatalities were unavoid- 
able, due to the unknown nature of the reaction. We have learned much from 
these accidents. Fatalities today may usually be ascribed to (1) failure to 
recognize the harmful potentialities; (2) failure to test for sensitization ; and 
(3) unjustified attempts at short cuts in the process of desensitization. The 
eritical period as far as fatal serum accidents are concerned appears usually 
to have been during the administration of the first 10 ce. and, in highly sen 
sitized patients, the first fractions of a cubie centimeter, 
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Immunologic Findings in Serum Disease 


The close resemblance between serum reaction on reinjection and experl- 
mental anaphylaxis has been mentioned. The occurrence of serum sickness, a 
week or longer after a single injection, a phenomenon not characteristically 
observed in experimental anaphylaxis, has been attributed to serum still pres- 
ent as such in the system at the time when antibodies have been formed in 
large quantities. If human serum disease and experimental anaphylaxis are 
basically the same, one would anticipate a shock type of reaction very regu- 
larly after previous serum administration. Instead, serum is usually given a 
second time without untoward effect. However, it should be borne in mind 
that antibodies become less active with the lapse of time and that if the 
second injection were always given early after the incubation period the 
result would probably be otherwise. Thus, Longcope concludes that if suffi- 
cient serum is given in a reinjection at any time between the thirty-fifth and 
eightieth days following the first injection, an immediate reaction is likely to 
occur in about 60 per cent. 

Precipitin titer.—It has been shown in studies of serum sickness that 
antigen and antibody as measured by precipitin titer may be present simul- 
taneously in the blood. Precipitins increase markedly at about the time of 
recovery from serum sickness, The antigen disappears rapidly at about this 
time. Severe symptoms of serum sickness appear chiefly in those who develop 
a high precipitin titer. Those who are relatively insusceptible to reaction 
show lttle or no precipitin in the blood. 

It should be noted parenthetically that although there is evidence that 
horse serum continues to exist as such in the blood until the time of serum 
sickness, this does not necessarily apply to all types of antigen. The period 
of persistence varies with the nature of the protein. We have noted elsewhere 
that pollen allergen may be found up to 48 hours after injection. Kenton 
(1938) reports that crystalline egg albumin introduced intravenously into 
rabbits disappears rapidly ; 85 per cent in one hour, 94.4 per cent in two hours 
and 99.6 per cent in 24 hours. 

After a month or more the serum antibody titer gradually diminishes. 

However, the time relationship between the appearance and disappear- 
ance of symptoms and precipitin is not clear cut, varying rather widely. 
Furthermore, while atopic antibodies (reagins) responsible for positive trans- 
fer reactions, are quite constantly present in horse asthmatics allergic to horse 
serum, their appearance in acquired serum sickness is evanescent and incon- 
stant. Horse asthmatics are said to show little or no precipitin in the serum. 
It should be borne in mind that preeipitin may be present in the cells, absent 
in serum, and that this is rather characteristic of atopic allergy. 

Heterophil antibody.— Finally, there is an entirely different type of anti- 
body, the heterophil antibody which is so markedly increased in serum disease 
as to be of diagnostic value. Heterophil antibody is the antibody for a non- 
species-specific antigen discovered in 1911 by Forssman. This investigator 
injected rabbits with emulsions of guinea pig organs, especially kidney, 
thereby producing an hemolysin for sheep red cells. Similar reactions may 
be produced with the tissues of several other animals. Tlorse serum is one 
of these, containing heterophil antigen. Human blood eontains heterophil 
antibody after horse serum sensitization. That is. antibodies against sheep 
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erythrocytes appear, along with horse serum antibodies. Taniguchi (1922 
suggested that a reaction between these antibodies and the heterophil antigen 
in the reinjected horse serum might be the cause of serum sickness. Davids 
solin (1929) presented suggestive confirmatory evidence. 

_However, Powell, Jamieson and Kempf (1935) purified serum (tetanus 
antitoxin), removing the heterophil antigen. Using this alternately with non- 
purified serum from the same original batch, they found that the frequency 
of human serum sickness was the same in both groups. The sensitizing and 
shocking properties as observed in animals were the same. They entude 
that development of serum sickness and development of heterophil antibody 
in humans are not directly related. The heterophil antigen which may be 
present in horse antisera does not appear responsible for serum sickness. 

In serum sensitization we are therefore faced with the problem of inter- 
preting the significance of three types of reactive bodies, precipitin, heterophil 
antibody and the skin sensitizing antibody or reagin. None of the three 
shows a constancy of reaction in serum disease. The bulk of evidence indi- 
cates that all manifestations of serum disease have a common basis and that 
this basis is similar to, if not identical with, that of experimental anaphylaxis. 
However, none can deny the statement by Coca that there are still many gaps 
to be filled in before proof or otherwise of an identity can be established. 


The Arthus Phenomenon 


There is one more clinical manifestation of serum disease which is for- 
tunately rare. Its similarity to the Arthus phenomenon is so striking that its 
description under this title appears justified. 

The blood of sensitized guinea pigs contains very little free antibody as 
measured by the precipitin test. The blood of sensitized rabbits contains rela- 
tively large quantities of precipitin. Arthus (1903) reported that following 
successive weekly subcutaneous injections of an antigen such as horse serum 
there gradually developed at the sites of inoculation, first edema, then indura- 
tion which sometimes proceeded into necrosis and aseptic ulceration. The 
phenomenon appeared after the third injection. Injections were not made at 
the same site. It was believed that this reaction, easily obtained in rabbits 
but not in guinea pigs, was dependent in some way upon the higher precipitin 
content and probably upon a local combination of precipitin and antigen in the 
tissues. It has since been shown that local anaphylaxis of the Arthus phenome- 
non type may occur in any organ of a sensitized animal following direct con- 
tact with the antigen. Gastric ulcer has been produced by the injection of 
antigen into the mucous membrane of sensitized rabbits’ stomachs. Lesions 
have been produced in the kidneys, liver, pericardium, myocardium, brain, 
lung, testis, joints and peritoneum of sensitized rabbits. Glomerular nephritis 
has been produced following injection of the antigen into the renal artery. 

Opie states that ‘‘local anaphylaxis or the Arthus phenomenon is an 
inflammatory reaction which occurs when an animal immunized against a pro- 
tein is reinjected with the same antigen; it is caused by an antibody present 
in the blood stream and tissues of the immunized animal and oceurs when 


antigen and antibody meet in the tissues.’’ 


Clinical examples.—When serum is reinjected very shortly after the cus- 
tomary incubation period there may be considerable local reaction at the site 
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of second inoculation, instead of a more generalized reaction. The local lesion 
appears as redness, induration with local tenderness and heat, and often 
pruritus. As a rule this disappears gradually over a period of a day or so and 
only rarely does it progress to necrosis. This is comparable with the Arthus 
phenomenon. 


Gatewood and Baldridge (1927) described six cases with severe local reaction and 
necrosis appearing at the site of repeated injections of toxin-antitoxin mixture. This they 
likened to the Arthus phenomenon. Lesné, Richet Jr. (1913), also Tumpeer (1931, 1933), 
have reported similar cases. Ross described a fatal case in a child who was given intra- 
gluteal scarlet fever streptococcus antitoxin during an attack of serum sickness. The skin 
manifestations so closely resembled those of scarlet fever that an absolute differentiation 
could not be made. Lueas and Gay (1909) first described this type of lesion in human be- 
ings. They found that the percentage of cases with such reactions increased directly with 
the number of injections at short intervals after the primary injection. 

Shwartzman has listed the reports of human Arthus phenomenon to date as made 
by Koehler and Heilmann, 1923; Gatewood and Baldridge, 1927; Irish and Reynolds, 
1933; Tumpeer, 1933; Ross, 1934; and Maroney, 1934. 

In the case of Irish and Reynolds a 28-month-old boy had received diphtheria toxin- 
antitoxin in a series of three injections seventeen months previously. He was given three 
intramuscular injections of meningococcus serum on successive days, two in the right 
buttock and one in the left, for the treatment of a supposed meningitis. Four days later 
he received another injection into the left buttock. There followed a local blanching of 
the skin and after an hour, generalized urticaria with edema of the face, fever of 103° 
and delirium. At the end of an hour the blanched left buttock became purple. The fol- 
lowing day a fifth injection was given in the right buttock with similar local reaction. 
The local discoloration, tenderness and swelling on both buttocks persisted, spreading 
around toward the abdomen. Fever continued. Seven days after the fourth injection 
blebs appeared on the buttocks. Two days later the areas became darker and the swelling 
subsided but four days after this the buttocks turned black and a bloody watery discharge 
appeared. Gangrene had developed. The child eventually died. 

In Meleney’s case (1930) a child received a prophylactic dose of scarlet fever serum. 
Becoming ill with the disease several weeks later, he received a large dose of scarlet fever 
antitoxin. At the site of second inoculation severe and intensive gangrene developed. 
In this case it becomes obvious that the Arthus phenomenon type of reaction may occur 
after longer intervals. 


As far as is known at present there is no way in which the rare Arthus 
phenomenon necrosis may be avoided except through the avoidance whenever 


possible of repeated subcutaneous administration, especially at frequent inter- 
vals, of days or weeks. Treatment is symptomatie. 


Homologous Serum Reaction 


Theoretically, transfusion with compatible human blood, when properly 
performed should produce no reaction, more particularly no allergic reaction. 
Allergic reactions have been encountered following human blood transfusions. 
These have usually been attributed either to the introduction, with the blood, of 
the specific allergen to which the recipient was sensitized or to the introdue- 
tion of blood containing antibodies against an antigen present in the recipient. 
Both Bray and Tuft have reviewed the literature on this curious phenomenon. 
They record the following reports. 


Antibody or Reagin from Sensitized Donor, Introduced into the Recipient 
Where It Comes into Contact with Antigen 


Wren ce : : cate 
Ramirez (1919). The donor was sensitized to horse dander. 


-_ 27 For a time following 
fransfusion the recipient who had 


not previously been horse allergie could not go near horses 
without developing asthma. | 
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Berger (1924), The donor was a horse asthmatic. The recipient, with purpura hemor- 
rhagica, had had horse serum and antistreptococcus serum to arrest hemorrhage, without 
benefit. Thirty-five ec. of donor’s blood intramuscularly resulted in generalized urticaria 
and slight dyspnoea. Horse serum repeated eight days later caused severe urticaria. 

Sureaw and Polacco (1933). Donor had had injections of ‘‘anthemis’’ for hemorrhage 
two years previously. Recipient continued to bleed after transfusion and was given an in- 
jection of anthemis. A sudden allergic reaction followed. 
stomachie to which allergy has been reported by Rowe. 

Holder and Diefenboch (1932) reported the case of a woman recipient who, following 
transfusion, experienced attacks of urticaria following the eating of strawberries. It was 
then found that the donor had, all of his life, suffered violent urticaria from strawberries. 


Anthemis, chamomile, is a 


Antigen present in donor’s blood is transfused into a recipient who is sensitized 
thereto.— 


Duke and Stofer (1924). A woman with pernicious anemia was allergic to milk. She 
received 1000 ec. of blood from one donor. Fifteen minutes later transfusion was started 
from « second donor who was not allergic to milk but who had taken a considerable quantity 
just prior to the transfusion. There was an immediate allergic reaction requiring 3 ce. of 
adrenalin in divided doses for relief. 

Duke and Stofer (1924). This was a similar case in which tomato and cabbage were 
the allergenic excitants. 

Sureau and Poalacco (1923). A horse allergie with anemia was shocked following trans- 
fusion with blood from a donor who had received antitetanus serum. 

Vaughan and Pipes (1936) deseribed the case of a recipient who was allergic to egg. 
The donor ate eggs two hours prior to transfusion. Blood matching had been satisfactory, 
both direct and by blood groups. The recipient experienced severe dyspnea after receiving 
75 ec. of blood. Although he had had eczema in the past he had never had asthma, 

These authors record another case with similar development in which the donor, feeling 
that he was going to be very much depleted after the loss of blood drank a quart of milk just 
prior to the transfusion. 


Possible Transfer of Both Antigen and Antibody 


Tedstrom’s ease experienced generalized urticaria practically immediately after trans- 
fusion. The recipient gave no history of allergy. The donor, strongly allergic to straw- 
berries was experiencing hives at the time of transfusion, from eating strawberries, A later 
transfusion from the same donor at a time when he had not eaten strawberries and was not 
experiencing urticaria was accepted without allergic reaction. 


Prevention 


To prevent such incidents both donor and recipient should be questioned concerning 
allergie sensitizations and possible antecedent serum therapy. Bray suggests the pre- 
liminary intravenous injection of small amounts of the donor’s blood with a oe ieee 

si i of “anstusi ‘emainder » also advises that adrenalin he 
for possible reaction, before transfusing the remainder. He uso idvis eee mate 
kept available during transfusions. A fasting donor is less likely to transmit possible 
allergenic foods to the recipient. 


Nonspecific Treatment . 

Epinephrine is the remedy of choice for immediate effect. lt ae Liens esas! 

the symptoms of serum sickness but may have to be repeated prequentiy: ue 2 nee ee 
may have more lasting effect. Ephedrine and Propadrine or othe sacs sor: om . ses 
Benadryl and Pyribenzamine give excellent relief in a large per cent of cases. ley capa 
( as much time as is required for relief. Fifty or one hundred muilli- 


epeated as needed over prs: Rae 
ie ; to side reactions that not infrequently occur 


grams may be given to adults with due regard 
with the use of these drugs. 


PART XI 
ANAPHYLACTIC SHOCK 


Anaphylactic shock is an experimental curiosity, of 
high informative value, but not of any obvious sig- 
nificance in determining survival or extinction dur- 
ing the evolutionary progress of a species. The sud- 
den introduction of antigenic substances into the cir- 
culating blood is not an event which is likely to 
menace any living thing, unless it is subject to inten- 
tional human interference. It is not really paradoaxi- 
cal or surprising that a mechanism which, in natural 
circumstances, tends directly towards immunity, 
should react to the disadvantage of its possessor, 
when exposed to a stimulus which formed no part of 
the environment in which it was evolved. 


—TOoPLEY AND WILSON. 


CHAPTER LXIV 
ANAPHYLACTIC SHOCK 


Frequency.—A review of the literature reveals surprisingly few accounts 
of clinical anaphylactic shock. Lamson discovered 41 reported cases between 
1894 and 1923 in which death may have been due directly or indirectly to 
protein injections. Thirteen of these followed diphtheria antitoxin ; 7 followed 
injection of other types of serum. There were an additional 21 cases ‘“‘in 
which information was lacking or in which death seemed due to Bu 
disease or some other causes not associated with injected substances.’ 

Vaughan and Pipes reviewed the literature from 1924 to 1936, finding 
69 additional cases of severe shock or death. It is interesting that while 
nearly all of the early cases summarized by Lamson were associated with 
serum disease, only 52 per cent of the more recent series had experienced 
shock or death from serum. The second series is summarized in Table LXIV. 

It seems that one hears of more cases of severe shock or death than are 
recorded in the literature, and the impression is gained that these reactions are 
much more frequent than published communications would indicate. This is 
understandable since the physician who has experienced such a catastrophe 
might well prefer to forget it as soon as possible. However, since these re- 
grettable incidents have been the misfortune of leaders in medicine, one should 
not hesitate to publish his own experience, indeed should do so not only as a 
matter of record to prevent similar unhappy experiences amone others but 
also as a matter of self protection. 

Author’s survey.—Feeling that allergic shock and even death are prob- 
ably more frequent than indicated in the literature, Vaughan and Pipes (1935) 
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made a survey of physicians’ experiences along this line. During the demon- 
stration of an exhibit on allergic shock at the meeting of The American Medi- 
cal Association, as many as possible of the doctors who stopped at the booth 
were interviewed concerning any catastrophes that they had had or had known 
of among their colleagues. This was a random sampling, done during lull 
periods, and it must be acknowledged that a physician who had had such an un- 
fortunate episode might have been more likely to stop at the exhibit booth. 

A total of 50 physicians were adequately interviewed; 25 had either per- 
sonally observed severe shock or death or knew of such cases among col- 
leagues in their home towns. For obvious reasons names and addresses were 


not asked, but as much information as could be was obtained from each 
informant. 


TABLE LXIV.—METHOpD OF ADMINISTRATION OF SUBSTANCES CAUSING SHOCK* 

















OUTCOME 


SUBSTANCE 





NUMBER OF CASES 
INTRAMUSCULAR 
INHALATION 
ENDERMAL 
SUBCUTANEOUS 


RECOVERED 
UNKNOWN 


Serum 3} 
Morphine 

Bee sting 

Milk 

Pollen (Bermuda grass) 
Glue 

Egg white 

Sodium iodide 
Bismuth tartrate 
Rabbit hair 

Green peas 

Quinidine hydrochloride 
Walnut 

Buckwheat 

Rye 

Feather extract 

Cold vaecine 

Wasp sting 

Blood 

Ovomucoid 

Aspirin 

Hydatid cyst punctured 
Gum acacia 





Re bo 
_— 
= 
ee 
— 
=" 
eo 
— 





ome 
= 
DoH HH 
Hye 
a 


— 
— 








Kip wer DoH Ree eR HEH eH PHY HP RHO 
— 
— 








*Cases gathered from the literature, 


Systemic reaction vs. constitutional reaction—Two types of cases were 
excluded: those that had been reported in the literature, and those of what 
we term ‘‘severe allergic reaction.’’ A severe case of urticaria or even asthma 
following the administration of an overdose of pollen extract is a severe al- 
lergic reaction but is not shock. We feel that allergic shock is a much more 
explosive affair, developing with extreme rapidity, once it has started, and 
due in all probability to a quite generalized tissue edema, ineluding inter- 
stitial edema of the lunes, and to almost universal increase in capillary per- 
meability. The mechanism is probably quite similar to that responsible for 
urticaria and differs principally in its extremely widespread distribution. It 
should be borne in mind that the capillaries of the muscles alone in the aver- 
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ave man have a total area of approximately 6,300 square meters, or more than 
3.000 times the area of the entire body surface, It has been stated that in the 
absence of restraining forces, the entire plasma volume could pass from the 
capillaries into the body tissues within ten seconds. 


TABLE LX V.—INSTANCES OF SHOCK IN SURVEY BY VAUGHAN AND PIPES 


Cases of Severe Anaphylactic Shock or Death 
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1G REACTION 
Po OR CONTACT REACTION OR CONTACT 
Serums and Foods by 
Antitorins Mouth 
Horse serum Subcutaneous 3 ] Milk Ingestion 2 
Horse serum Not known 1 Eggs Ingestion 2 
Tetanus antitoxin | Intramuscular ] Beer Ingestion ] 
Tetanus antitoxin | Not known ] Wild honey Ingestion ] 
Tetanus antitoxin | Not known ] One cherry Ingestion ] 
Diphtheria anti- | Therapeutic 2 Blackberry pie | Ingestion ] 
toxin Honey Ingestion ] 
Diphtheria anti- | Therapeutic 2 Soy bean Ingestion ] 
toxin : ‘ Drugs 
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Streptococcus vae- | Intracutaneous | Pecan extract | Therapeutic | 
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Pure lactalbumin | Intracutaneous 1 - insect Bigs 
House dust Intracutaneous | Bee sting Bite 4 2 
Horse serum (un- | Intracutaneous 1 Wasp sting Bite 1 
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Mule dander Intracutaneous 1 Transfusion 
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Blackshear who served in the British Army during the World War ob- 
served a surprisingly large number of sudden deaths after tetanus antitoxin in- 
Jections. Each soldier who had been injured in the field received prophylactic 
tetanus antitoxin each time that he went into hospital. When transferred to 
successive hospitals, by the time they had reached base hospital, some had had 


a 
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a number of injections at varyine intervals. When death occurred on these 
later injections it was not with asthma but with veneralized edema.* 

With this in mind persons were asked particularly regarding the presence 
or absence of urticaria and asthma. While some of those interviewed were 
uncertain, the number who stated definitely that the Symptoms were not 
inaugurated with urticaria or asthma was surprisingly large. This corresponds 
with Waldbott’s conclusion that the local pulmonary reaction in shock is with 
pulmonary edema rather than asthma. 


Some reactions, notably those to drugs, are probably not allereie but are 


ineluded for general interest and because they were mentioned. 


In an effort to provide some sort of a check on these random interroga- 
tions and to see whether sampling of a slightly different type of population 
would give materially different frequencies, the procedure was repeated at the 
meeting of The Medical Society of Virginia. Twenty-five physicians were 
interrogated, of whom 14 deseribed cases of shock. 

The information obtained is briefly summarized in Table LXY. 

Some of the more interesting cases in this series have been deseribed else- 
where in this volume. The reactions to serums and antitoxins, drugs, biologi- 
cals, insect bites and transfusions have been described under the proper sec- 
tions. The following additional classifications are of interest: 


Reactions to pollen extracts.—A physician had been treating himself with prophylac- 
tic ragweed extract. He was toward the end of the series. He had a typical shock 
type of reaction without urticaria, hay fever or asthma. ‘This commenced within five 
minutes after the injection. The physician stated that if he had waited five minutes 
longer he could not have left his chair to get the adrenalin. Relief followed adrenalin 
injection in ten or fifteen minutes. He has not taken any treatment since. He had taken 
courses of treatment for the five previous years, but had never obtained extremely good 
results. 

A traveling man had been in the habit of rushing into various doctors’ offices, get- 
ting the doctor to give him an injection of pollen extract and then promptly rushing baek 
to his car and driving on. One day he followed this customary procedure in a small West 
Virginia town. After he was back on the road he went into shock. He at last managed 
to get to a farm house from where a physician was called. 

A patient received his fifth injection of ragweed extract. He promptly went into 
coma and respiration ceased. He was pulseless. He eventually recovered. The doctor 
felt confident that this was psychic. 

A patient was being desensitized with ragweed extract. Injections were given every 
third day. Within one minute after the fourteenth treatment he collapsed, with loss of 
sphineter control and coma. During recovery he developed hives. During shock pulse 
and respiration were slow. ‘Treatment was given with adrenalin, with recovery in 30 
to 60 minutes. The next day he was entirely himself again. 

A man had been receiving perennial ragweed treatment with two injections monthly. 
He missed one dose and at the end of thirty days came in for treatment. He was given 
the usual 0.1 ce. of 1:33 concentration. He walked to his office five minutes away, where 
he promptly went into coma. He took an ephedrine capsule before losing consciousness 
and his assistant applied a tourniquet. One hour later he was quite all right. No ad- 
renalin was administered. 
one oceasion he went into shock which was followed by severe abdominal pain and extreme 
headache whenever he would raise his head, all of which lasted about five hours. He did 


not lose consciousness. There was little urticaria and no asthma. Following this his rag- 
Embolism may have caused this 


A patient had been receiving injections of ragweed oil for ragweed dermatitis. On 


weed dermatitis was entirely cured for several weeks. 


reaction, in part at least. 


*Plackshear, T. J., Wilson, N. C. Personal communication, 
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A man was being desensitized with timothy extract, had left the doctor’s office and 
was working beneath his automobile. He had typical anaphylactic shock and had great 
difficulty in getting out from under the car to procure aid. This was an early small dose 
of timothy extract. 

A woman, aged 60, had received preseasonal and cos vasonal pollen treatment for six 
or seven years, without benefit. After an interval of several years without treatment 
she saw a new doctor who gave her preseasonal and coseasonal treatment with very satis- 
factory results. A year later, at the onset of symptoms, she received 0.1 ec. of 1:10,000 
mixed ragweed. This was from the same bottle that had been used the previous year. 
Within thirty seconds she was comatose and in convulsions. The coma lasted about five 
minutes. This was followed by slight urticaria and pronounced asthma. She remained 
seriously ill for an hour and a half. Following this one episode she had no further treat- 
ment for the season and had no hay fever. One year later, during the season, she had 10 
or 11 coseasonal injections with good results. 

A case of anaphylactic shock occurred during desensitization therapy with extract of 
rose pollen, This was early in the treatment, the third injection. 


Vander Veer, Cooke and Spain (1927) reported 96 constitutional reactions 
in 14,280 therapeutic pollen injections; Waldbott and Ascher (1936), 141 in 
51,036 injections; and Furstenberg and Gay (1937), 75 in 29,547. Pollen ex- 
tracts are more likely to cause reactions than other inhalant extracts, taken as a 
group. Thus Furstenberg and Gay observed only 2 constitutional reactions 
among 7,744 injections of the latter. None in any group was fatal. 


Reactions to allergy test materials—A negro orderly in a hospital who received a 
scratch test with 3 per cent ragweed extract collapsed and went into coma within three 
minutes. Blood pressure was 85. Pulse was rapid and thready. Respiration was normal. 
He remained unconscious for 30 to 45 minutes. He was treated with adrenalin. Late 
in the period of collapse, before complete recovery, he developed urticaria. There were 
no nasal or bronchial symptoms. During the preceding three years he had had coseasonal 
treatment with perfect results, receiving only three or four injections each season. 

The wife of a farmer inhaled large quantities of smoke when the barn burned down. 
Thereafter she would have attacks of asthma when wood fires were lighted in ‘the fire- 
place. She was tested with extract of wood smoke. Extract of wood smoke is prepared 
commercially for the curing of ham. Following the scratch test she promptly went into 
collapse but recovered. 

In another case, scratch test with streptococcus vaccine had been negative. The 
same material was then tried intracutaneously. A systemic reaction followed within 
sixty seconds. This was accompanied by asthma and urticaria. It lasted for two hours 
and required a total of 3 ce. of adrenalin for relief. 

An intracutaneous test with 0.05 ec. of concentrated horse serum, preliminary to the 
administration of antitoxin, resulted in death within five minutes. There had been no 
previous scratch test. i 

An intracutaneous test with 1:10,000 dilution of annual sage extract promptly re- 
sulted in a very strong intracutaneous reaction with generalized itching, generalized 
urticaria, brassy cough, asthma, blood in the sputum and vomiting. Adrenalin was given 
every 50 minutes throughout a period of 24 hours. The reaction was f " r j 
after which so much albumin appeared in the urine as to produce ¢ ea mek ee “te, a 
tube. The patient received a total of 60 injections of adrenalin. T hysici c ae 
it: ‘All of her mucous membranes were involved including th , iat 

anes ; g the kidneys.’’ 


; : Jeaths from endermal skin tests have been reported by Baagoe (egg white), 
Cooke (glue) and by Lamson (ovomucoid, buckwheat) 


; Reactions ee foods.—A doctor deseribed two instances of collapse in infants when 
sai cea cow’s milk, In each case the child vomited, became very pale and the family 
thought he was dead. One of i i : , 
f ) ¢ ad. of these children had no hives i i 

se ves, the other hac es ring 
pugepe ; ad hives during 
; A case of anaphylactic shock was described following the eating of egg. This bov 
; rr ehig aids = by Ss: ‘ ¥ 
nad been to a Thanksgiving dinner and ate mashed potatoes to which egos h 
The child went into coma. Two or three doctors were called oa 
recovery. 


ad been added. 
Three hours elapsed before 
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A man allergic to ragweed went into shock without asthma or urticaria after eating 
= e m rainic 1c : ini j 
wild honey. The physician is of the opinion that it was due to the ragweed pollen in the 
honey. It is well known that bees deposit quantities of pollen in honey. 
After eating a single cherry a woman promptly experienced angioneurotic edema 
of the mouth and edema of the larynx. She had had a similar experience from a black- 


berry pie. Adrenalin gave relief on both occasions. This was early in the days of adren- 
alin therapy and the physician gave her 2 minims of 1:1000 intravenously. Thereupon he 
thought that she died. ‘‘She stiffened out, took a long breath, and was all right.’’ 


Shock due to physical allergy.— A woman extremely reactive to sunlight was prepar- 
ing to take a bath. Unclothed, she answered the telephone in an upstairs sun room. She 
stood in the direct sunlight for some time and then went into collapse. 


Discussion.—_Some of the cases listed may not have been instances of 
allergic shock. Some may have been psychic, embolic, vasomotor, ete. It 
seems probable that a poll of physicians sufficiently large to possess statistical 
value would show a lower frequency, but the fact that 50 per cent of those 
interviewed had either seen or had first hand knowledge of severe reactions 
of this sort would indicate that they are much more frequent than the litera- 
ture would lead us to believe. In any event, all physicians who have occasion 
to give percutaneous medication, especially of allergen material should realize 
that the possibility of shock reaction exists and should take all available pre- 
cautions to prevent serious consequences. 


Prevention 


Appropriate steps for the prevention of constitutional reactions have been 
discussed under pollen therapy and serum disease. The first requisite is a 
realization that constitutional reactions may occur, more particularly in these 
two forms of allergy and in drug allergy; that reactions have been known to 
occur early in the course of hyposensitization even with a pollen extract dilu- 
tion as high as 1:10,000. Fortunately such occurrences are rare but they 
justify the use of proper precautions from the very onset of treatment. 

One should be conversant with the patient’s allergic history, should know 
of any idiosynerasy to foods, drugs or sera; of any allergic symptoms from 
exposure to horses or from any other cause; and even in the absence of this, 
should know of any family history of outspoken allergy. One should inquire 
concerning previous serum injections and their nature. Indeed any form of 
earlier percutaneous therapy should be discussed. Positive history does not 
preclude treatment but warrants caution. 

Reactions have followed endermal testing and there have been at least 
two serious reactions from scratch testing. One should therefore use available 
safeguards in testing. With the exception of those allergens which have 
never been known to cause fatal reactions from skin tests, notably bacteria 
and fungi, the writer always performs scratch tests prior to endermal tests. 
It should be noted that a reaction to streptococcus vaccine was mentioned above. 
This program has the added advantage that in the absence of the positive scratch 
reaction, the strength of the endermal material may be increased, promoting 
more reliable tests. 

The conjunctival test is also available and should be used, particularly 
in serum therapy. 

The number of fatal accidents accompanying serum or other allergen 
therapy is probably far less than are deaths from anesthesia and elective 
surgery. However, an analysis of those deaths that have occurred has given 
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us the necessary knowledge with which to prevent repetition, Thus the pro- 
eram for serum desensitization is based on the allowance of a wide margin 
safety beyond the circumstances attending published fatalities. These were: 
Cr} death has followed the giving of one drop of undiluted serum pa Soisot 
ously: (2) it has followed endermal testine with 0.05 ce. undiluted ; (3) it has 
occurred at the changeover from hypodermie to intravenous desensitization, 
The first 10 cc. is the critical quantity, beyond which one may proceed more 
rapidly. Future accidents should become increasingly infrequent, although 
the very rare case of extreme sensitization may continue to give trouble. 

Systemic reactions (asthma, nasal response, urticaria, gastrointestinal 
symptoms) continue to appear unexpectedly during the course of ese 
tion even when all precautions are employed. True constitutional reactions 
(prompt shock with or without predominant localizing symptoms in these 
various systems) usually results from some error in procedure. The writer 
feels that there is need for a differentiation between these two types, both ‘of 
which have as a rule been termed constitutional reactions. Failure to dif- 
ferentiate the two probably accounts in part for the wide variation in the 
incidenee of constitutional reactions as recorded by Alexander from his inter- 
rogatory of practicing allergists. He received reports of anywhere from 1 
per cent constitutional reactions in pollen therapy to over 11 per cent. One 
contributor described 68 per cent in his cases. Fifty-two allergists reported 
constitutional reactions in less than 1 per cent, while 35 reported them in from 
1 to 10 per cent and 4 in over 11 per cent. Since they were all men of ability 
it seems probable that there was variation in the interpretation of the term. 
In any event the need for constant watehfulness is obvious. 


Causes of Shock and Their Avoidance 

The chief causes of trouble are as follows: 

1. Failure to anticipate potential trouble. 

2. Too rapid desensitization, either with injections e@iven too frequently 
or the size of the dose increased too rapidly. 

3. The “‘chancing’’ of short cuts usually due to unnecessary haste. 

4. Administering the wrone concentration through error, 

Inasmuch as these factors have been discussed in detail under serum 
therapy the following discussion will apply particularly to pollen therapy, 
the other chief source of systemic and constitutional reactions. 

Too high an initial dose.—Occasionally constitutional reaction occurs at 
the first dose. Ninety-five to 98 per cent of pollen allergies will tolerate an 
initial dose of 0.1 ce. of 125,000 (20 Noon units). Clowes (1913) reported the 
first constitutional pollen reaction occurring in America. hay fever, vertigo, 
and generalized discomfort following injection of 1 ce. of 1 :50,000 ragweed 
extract (20 units). 

As a rule, but with exceptions, sueh extreme reactors respond to skin test- 
ing with very strong reactions. In the presence of unusually intense test reae- 
tions the initial dose should be reduced to 1 or 2 units or even less. 

Too rapid treatment. Cohen and Rudolph have shown that pollen allergen 
continues to be present as such in the blood for at least 48 hours. Preseasona] 
therapy with increasing doses eiven oftener than every third day may there 
fore conceivably resuit in cumulative action, The only way to be certain that 
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this does not oecur is to give injections not oftener than every third day, even 
though the short time available before the onset of the season supplies the 
urge to more rapid desensitization. This does not necessarily mean that injee- 
tions cannot be given more frequently, but when they are, vigilance should 
be increased. 

Too rapid increase in dose.—The factors considered in the preceding para- 
graph apply equally here. Often it is possible to increase the early smaller 
doses more rapidly, slowing up as one approaches the high concentrations. 
However, it should be borne in mind that reactions may occur with any of the 
concentrations, with practically any of the dosages customarily used. Patients 
who with treatment in previous seasons have had no systemic or constitutional 
reactions will probably tolerate rapid increase better than those who have shown 
a reactive tendency. 

Deterioration of extract.—This occurs especially in perennial therapy, 
when one is using an extract which allows rapid deterioration. Most extracts 
which do not contain elyeerin lose considerable potency within a three month 
period. When one uses up a bottle of a certain original strength and changes 
to a freshly made extract, of the same original strength, one may be actually 
changing to a much stronger extract. Methods of avoiding this difficulty have 
been discussed under Perennial Pollen Therapy. 

Change of concentration of extract.—Furstenberg and Gay found that 
reactions are more likely to occur at the change from a large volume of a 
weaker extract to a small volume of a stronger extract, in spite of careful 
standardization of the extracts. A safe precaution when changing to a higher 
concentration is to repeat the last preceding dose (in terms of units). ‘Thus, 
if the next concentration is 10 times as strong, the first dose should be one- 
tenth (by volume) of the previous more dilute one. 

Use of the wrong antigen.— When one is treating a number of persous with 
different sensitizations and the bottles of extract are all kept together, one 
might through error pick up the wrong bottle. The writer had such an ex- 
perience. A patient was strongly allergic by skin test to English plantain and 
ragweed. Symptoms were attributed to English plantain, since they began 
before the onset of the ragweed season and terminated before its end. This 
patient had been given two years of perennial English plantain treatment with 
excellent results. Coming in for her regular maintenance injection of 0.2 ce., 
she was tested again with both plantain and ragweed, for the purpose of 
determining whether plantain desensitization would tend to make a positive 
raeweed reaction disappear. She was still strongly positive to both. With 
ragweed evidently uppermost in my mind, I then proceeded to give her a 
maintenance dose, but from subsequent events it seems probable that instead 
of plantain, she received 0.2 ce. of 1:50 ragweed extract. Two hours later 
the arm commenced to swell, becoming about twice normal size. There was 
local urticaria. The probable error was then realized and treatment was given 
with adrenalin and cold applications. Fortunately no other symptoms de- 
veloped. The swelling subsided after about 48 hours. 

It seems probable that others have had similar experiences, for Aaron 
Brown has devised a procedure designed to aid in preventing such accidents. 
This consists in the use of rubber caps of various colors on the bottles of 
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allergens. Red caps are used for weeds, green caps for grass pollen, blue eaps 
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for tree pollens, and yellow for food extracts. He states, ‘since this intro- 
duction, error in picking up a timothy extract bottle, for example, instead 
of one of ragweed, has been eliminated.’’* 

The customary procedure in ragweed hyposensitization is to use a mixture 
of giant and short ragweed, usually in equal parts, irrespective of the relative 
prevalence of the two weeds in the vicinity. This is justified by the fact that 
the antigens appear to be identical or nearly so. 

However, the observations of Hebald and Barnard suggest a good reason 
for using short ragweed rather than giant. They observed that patients who 
had been receiving giant ragweed, when given the same dose of short ragweed 
extract, often experienced constitutional reactions. The reverse was not true. 
This increased capacity to produce constitutional reactions was not reflected 
in the skin tests. Both produced equally strong cutireactions. They found 
the neutralizing capacity of short ragweed much greater than that of giant 
ragweed. The difference appeared to be quantitative rather than qualitative. 
They believe that either extract will protect patients having ragweed hay 
fever but that with short ragweed extract, maximum tolerance will be reached 
with a much smaller dose. We should state, however, that as yet it has not 
been determined that this is necessarily a desirable accomplishment. 

Several years ago Aaron Brown reached different conclusions, that the 
two pollens were identical and interchangeable. However, Brown’s top dose 
was much lower than that used by Hebald and Barnard. The latter observed 
the constitutional reactions with higher doses. 

For the present it seems logical to continue with the use of equal parts of 
both allergens. 


Use of the wrong concentration.—| have heard of fatal reactions followine 
the giving of concentrated extract, through error, at the beginning. Such an 
error occurred once in my own clinic; however it was fortunately not fatal. 
A patient with ragweed hay fever came in for her first treatment just as I 
was leaving in response to an urgent summons. I directed a technician who 
had not previously seen this patient to give her 0.05 cc. of 1:5,000 ragweed 
extract. The patient received her treatment and departed. After she had 
gone three or four blocks she broke out with universal hives and experienced 
a tremendous pounding, throbbing in her ears. She returned to the office as 
quickly as she could where she was given adrenalin, a tourniquet was applied, 
and she was given ice rubs. She recovered completely in the course of about 
two hours. Upon my return I discovered that she had been given 0.05 ce. of 
1:50 ragweed extract. I was confident that I had said 1:5,000 and the tech- 
nician was equally so that I had said 1:50. Probably she was right. Since 
then it has been an unvarying rule in our clinie that the physician himself 
gives pollen and similar extracts. In this way the possibility of confusing 
an order is eliminated. 

Furstenberg and Gay observed 9 outright mistakes over a 6 year period, 
with about 30,000 injections, in a busy clinic. Only 5 of the 9 overdosages 
resulted in constitutional reactions. Erroneous overdosage probably accounts 
for but a minority of constitutional reactions. 


Rice describes an experience in which the inerease in dose was tre mendous. 
r 
lhe patient was receiving coseasonal treatment with 0.02 ec. of 1:10,000 ex- 


Afooe *Available through the National Surgical Supply Company, 458 Broadway, New York 
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tract of acnida, pigweed, short and giant ragweed. Through error the dose 
was suddenly increased to 0.04 ce. of 1:10 concentration. The patient imme- 
diately complained of intense burning at the site of injection. The tourniquet 
was already in place on the arm and a blood pressure cuff was substituted 
therefor. Epinephrine was injected surrounding the site of the administration 
of the extract and for the next hour pressure on the cuff was relieved for 
only a few seconds at a time. Epinephrine was administered in the other arm 
and a tourniquet was placed above it to control symptoms of adrenalin over- 
dosage. After some time the cuff on the treated arm was released for forty 
seconds with resulting immediate violent hay fever with complete closure of 
the nose and injection of the conjunctivae. 

The cuff was kept in place for four hours. During this time it was re- 
leased from time to time for intervals of from 30 to 90 seconds. Following 
each release of antigen there was a release of epinephrine into the general 
circulation from the opposite arm. The patient experienced no asthma at any 
time, his outstanding symptoms being nasal stoppage and mild urticaria. Half 
an hour after the cuff was removed (at the end of 4 hours) the patient went 
home. He felt perfectly well, nose and eyes were symptom free, and only a 
few wheals remained. That evening he had a mild attack of urticaria which 
required no treatment. His arm was very sore for two days but there was no 
further general reaction. 

Piness has devised a system which would tend to minimize errors in select- 
ing concentrations. He uses different colored labels for the various concen- 
trations, the highest being red. 

Unnecessary activity by the patient after treatment.—Clinical experience 
indicates that strenuous physical exertion after an injection will increase any 
tendency toward systemic reaction. Systemic reactions are also likely to occur 
on very hot days. The patient is therefore well cautioned, to avoid unusual 
exertion and overheating for the first two hours following injections. 

Accidental penetration of a venule.—There is the possibility of a subcu- 
taneous injection entering a venule and becoming thereby an intravenous 
injection. Waldbott suggests the term back-seepage reaction as indicating 
trauma to a vein with consequent back-seepage into the blood stream. A slight 
tug on the plunger of the syringe after the needle has pierced the skin as recom- 
mended by Bernton will show whether the point is at a location where blood 
may be drawn. If so, the needle should be withdrawn and inserted elsewhere. 

Exceeding of patient’s individual tolerance.—Some persons are more prone 
than others to react with systemic or constitutional symptoms. Fourteen of 
21 patients with constitutional reactions studied by Furstenberg and Gay had 
more than one constitutional reaction. Six had four reactions each and 3 
had even five. 

A small proportion of pollinosis cases will not tolerate the high doses that 
are customarily given just prior to the season. When reactions occur one 
may drop back slightly and again attempt to increase the dose, but some will 
continue to react. thus indicating that their tolerance has been exceeded. In 
such an event it is better to be content with whatever protection has been 
achieved, rather than to force higher dosage. If relief is not adequate, cosea- 
sonal treatment may be used also. 
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Cause unknown.—F urstenberg and Gay were unable to discover any cause 
for the constitutional reactions in one-half of the ‘‘clinie group’? of 50 pa- 
tients or in two-thirds of their 25 private patients. 

Failure to use available safeguards.—If injections are given into an eXx- 
tremity a tourniquet may be applied in the event of reaction, above the site 
of inoculation. Injections elsewhere automatically dispense with this possible 
safeguard. 

Adrenalin should always be immediately available. 

It has been our custom when sending pollen extract to the attending 
physician, to enclose the following series of instructions for allergen ad- 
ministration : 

Directions for the Avoidance and Control of Reactions 


As a rule there is no reaction associated with the administration of allergen extract. 
When done incorrectly, reactions sometimes occur, and they may be severe. <A reaction 
may occur any time up to two hours or longer after an injection but the severe reactions 
usually take place within the first twenty or thirty minutes. The symptoms start as 
urticaria (hives), violent sneezing or asthma. Occasionally the first symptom may be syn- 
cope. <A reaction means that too large a concentration of the allergen has reached the 
blood in too short a time. It may be due to the use of too large a dose or to the hypo- 
dermie needle entering a minute blood vessel. The following technic will control re- 
actions that occur in the proper administration of allergen extract. 

1. Make certain that the bottle of extract which you have picked up is the proper 
concentration, 

2. Withdraw into the syringe the correct amount of extract. 

3. Introduce the needle, running it under the skin, at an angle, for a distance of 
about one-half inch. 

4. Tug on the plunger before injection. If blood appears, withdraw the needle and 
try elsewhere on the arm. If no blood appears, give the injection. 

5. Have the patient wait at least thirty minutes in the office after each treatment. 
Bear in mind that the symptoms of reaction are itching of the skin with urticaria, violent 
sneezing or asthma. 

6. Before the patient is allowed to go be sure that he has with him some tablets con- 
taining propadrin, one-half grain with theophylline, four grains which he ean take in the 
event of appearance of symptoms after leaving oftice. Tell him, in this event, to take a 
tablet and then get in touch with you immediately. Ephedrine capsules may be used but 
act more slowly. 

7. Direct the patient to avoid strenuous exercise or becoming overheated for at least 
two hours after an injection. 

8. Allergen extracts are best given in varying locations. Some allergists just al- 
ternate the arm while others use three different sites on each arm before returning to the 
first site. If this is done care should be taken not to get the highest of the three sites so 
high on the arm that a tourniquet cannot be applied above. 

9. Reactions are most likely to oceur when injections are given frequently. It has 
heen shown that allergen continues to circulate in the blood for more than twenty-four 
hours but less than forty-eight hours. Thus with the rapid method of administration 
(daily or twice daily as is sometimes necessary in coseasonal treatment) there is a greater 
tendency to reaction and this must be more carefully guarded against. 

The subcutaneous reaction which is not infrequently observed on the day following 
an injection is of no significance. It consists of a red, swollen, hot, tender area around 
the site of inoculation which may occasionally extend over an area the size of the palm of 
the hand or larger. It looks like an infection but is not and will subside in twenty-four 
or forty-eight hours. If very uncomfortable an ice eap may be applied. Most patients 
do not have any great degree of subeutaneous reaction. 


Treatment of Reaction 


In the event of an anaphylactic renetion through failure to carry out earefully the 
ubove program or for any other reason, the following measures are applied. 

1, Let the patient lie down and immediately appiy a tourniquet above the site of the 
inoculation, Injeet one-half ee. of 1:1000 adrenalin into the other (unused) arm and then 
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one-third ee, into the site of inoculation. Usually the patient will begin to improve 
within sixty seconds and will soon become comfortable. He will then develop adrenalin 
symptoms (palpitation, possibly headache, nervousness, tremor). When he does this let up 
on the tourniquet so as to let a little more of the allergen into the cireulation to combat 
the adrenalin effect. Replace the tourniquet with a sphygmomanometer if available, Oth- 
erwise continue to use the tourniquet. 

2. If anaphylactic symptoms begin to return, blow the sphygmomanometer up to about 
100 millimeters and keep it there until the anaphylactic symptoms are again relieved and 
adrenalin symptoms have reappeared. ‘Then let the air out of the sphygmomanometer 
but leave it in place to be blown up again shortly. Be sure that the entire cuff is above 
the site of inoculation. 

3. Repeat this process of alternation between adrenalin effect and anaphylactic 
effect until the pressure can be let off the cuff permanently without return of asthma, 
hives or sneezing. The cuff may also be loosened for a short time if the fingers go to sleep. 
The advantage of the sphygmomanometer is that the pressure can be controlled so as to 
shut off venous return without completely shutting off arterial supply. In this way the 
hand will not ‘‘go to sleep’’ as quickly. 

4. It is well to take the blood pressure from time to time. If it is elevated the pa- 
tient is under adrenalin effect, and if it is subnormal he probably has some anaphylactic 
shock. This might indicate the need for another dose of adrenalin in the unused arm. Also 
adrenalin may be repeated in the untreated arm (the arm without tourniquet), if symp- 
toms have not been promptly relieved. 

5. It is well to take the temperature and if, as rarely happens, it is elevated an ice 
wash of the entire body will help. Ice cold compresses on the spots of urticaria help. 

6. Sometimes as long as one or two or even three hours may be required before the 
tourniquet or sphygmomanometer may be permanently removed. 

7. In the event of a reaction following an injection even though mild the next in- 
jection should not be increased but should be made smaller and the patient should be kept 
in the office a little longer. 

Occasionally a patient will be found who will for some reason tend to react, usually 
mildly, to every injection. When this occurs it is well to give 0.1 ec. of adrenalin, 1:1000, 
and 0.1 ce. of 3 per cent ephedrin, with each injection of allergen. The adrenalin and 
ephedrin may be kept mixed for this purpose, but should not be mixed with the allergen 
until just prior to use. In this case add 0.2 cc. of a mixture of equal parts of the ephedrin 
and adrenalin solutions. Suck the adrenalin and ephedrin into the syringe first, followed 


by the allergen, in the same syringe. 


Effect of Constitutional Reaction on Results of Treatment 


By analogy to the experimental state known as antianaphylaxis, a person 
who has experienced a systemic or constitutional reaction and recovered should 
theoretically have become more nearly desensitized than others under treat- 
ment and more likely to be relieved of symptoms during the ensuing days or 
weeks. Actually, we observe not infrequently that such a person does sur- 
prisingly well during a pollen season, if systemic reaction occurred but a 
short time before the onset of the season or during the season. In such cases 
one might reason that the anaphylactic reaction has stimulated the protective 
reactive mechanism of the body to at least temporarily greater effectiveness 
in its adjustment to a deleterious environmental factor, the pollen. The 
process may be similar to that occasionally responsible for improvement for 
a period after an acute infection or surgical operation. Or one may explaim 
it chemically in terms of saturation of antibodies. 

Therapeutic improvement of this sort does not always follow systemic or 
Often one’s pollinosis continues unaffected except 


constitutional reaction. 
I do not recall having observed subsequent exag- 


as by subsequent therapy. 

veration of symptoms that could be attributed to the reaction. 

- ts . > eye, 0 ian { : = ia 
Allergists have speculated on the therapeutic possibilities of « single top 
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dose, if the highest dose could be given first. Experience has shown that thi 
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is impossible, but it is interesting to wonder whether, if one could give a 
maximum therapeutic dose at the beginning of treatment, any other treatment 
would be necessary at all. Rice’s case described above is one in which this 
was almost accomplished. Three days after this large dose the patient’s hay 
fever returned. ‘Treatment was recommenced with the 1:10,000 concentration. 
This was given through the remainder of the-season with satisfactory relief. 

It would appear from the evidence that a single top dose would not protect 
for any great period. One might argue that this patient was protected against 
having a constitutional reaction by the emergency treatment, but the fact 
remains that he did receive a very large dose and did have some constitutional 
symptoms. One might argue that the adrenalin obscured the issue, but to this 
we can answer that Duke recommends the administration of adrenalin or 
ephedrin or both with every preseasonal injection as the dose is being gradu- 
ally increased, and that his results are presumably as good as those he had 
previously obtained with antigen alone. 


In preseasonal treatment one must reach an adequate top dose prior to the 
onset of the season, for best results. This dose ranges from 0.5 ce. to 1 ce. of 
a 2 per cent solution, more usually the latter. 

The 0.05 ce. of 1:10 concentration administered by Rice should correspond 
to the writer’s customary top dose of 1 ee. of 1:50, and yet this relieved his 
patient for no longer than the previous 0.02 ce. of 1:10,000. A single top dose, 
apparently, will not work satisfactorily. Furthermore there would be no 
Superiority in giving a single top dose at the onset of the season when a 
perfectly safe coseasonal dose does just as well. 

Clark and Leopold have analyzed a series of 612 persons receiving prophy- 
lactic ragweed treatment during the period 1921 to 1936. Only 3 per cent of 
those completely relieved experienced constitutional (systemic and constitu- 
tional) reactions during the course of treatment; 7.7 per cent of those greatly 
relieved and 11 per cent of those moderately relieved experienced similar 
reactions. This would suggest that the fewer the reactions the more likeli- 
hood of better results. Unfortunately this suggested Sequence failed in the 
final group, those experiencing little or no relief, among whom only 4.5 per 
cent had reactions. This series would indicate that the occurrence or nonoe- 
currence of systemic reaction is of little importance as regards ultimate benefit. 
The analysis does not indicate the stage of treatment at which the reactions 
occurred. 

Status Thymicolymphaticus 


Waldbott has repeatedly suggested that the condition known as status 
thymicolymphaticus may be associated with allergy. Although this suggestion 
has been by no means generally accepted, his observations are sufficiently 
Suggestive to warrant further study. The difficulties inherent are obvious. 
As he States, the diagnosis of status lymphaticus usually cannot be definitely 
established before death, and after death clinical and immunologic investiga- 
tion is i SSi arshals indiree 71 sti ih 
ele Impossible. He marshals the indirect evidence Suggesting a possible 
association between allergy and status lymphaticus as follows: 

Among 15 cases with anaphylactic shock following serum injections 8 were re 


to have had enlargement of lymphoid structures. 
MacDonald enlargement of 


: ported 
Tn S asthmatic deaths reported by 
the thymus and lymphoid structures was recorded 


‘ in all. 
Huber and Kessler have also noticed such changes. 


» 2) CAG ro e 
In 20 eases of sudden death after loeal 
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anesthesia, thymic hyperplasia was present in 11. In 26 cases of sudden death during 
general anesthesia 10 had thymic and lymphoid hyperplasia. Waldbott evidently assumes 
that these deaths are allergic. He reports x-ray evidence of enlarged thymus in a number 
of allergic children whose asthma began immediately after birth. He reports cases of 
sudden death in children of allergic families, particularly asthmatic families. He calls 
attention to the parallelism in the old description of status lymphaticus and the present- 
day description of the allergic constitution. Symptoms common to both are chronic upper 
respiratory catarrh, gastrointestinal upsets, eczema, eosinophilia. 


He states, ‘‘While none of these facts are in any way conclusive, they are neverthe- 
less sufficient to stimulate investigation into the possible association of status thymico- 
lymphaticus with status asthmaticus and the relationship of thymie death to anaphylactic 


shock.’’ 
Graham and I have observed a high incidence of palpable superficial lymph 
nodes in allergies, both adults and children. 


PART XII 
DRUGS 


An open foe may prove m curse, 
But a pretended friend is worse. 


—(GAY 





CHAPTER LXV 
DRUG ALLERGY 


“The separation of the drug allergies from those due to agents not used in 
medicine has no reason based on any special constitutive nature of the substances 
classed as drugs, and we shall see that there are no peculiarities in the clinical 
manifestations of the drue idiosynerasies sufficient to stamp these as essentially 
different, in their underlying mechanism, from the idiosyncrasies to the non- 
medieal substances—food or other. The separation is, in fact, upheld chiefly by 
eustom and also by a certain convenience to the student of the general subject 
of idiosynerasy.”? 

As stated above by Coea, there is probably no basic difference between drug 
allerev and the other forms of idiosynerasy. The basie processes are probably 
similar or identical. The separate classification is justified because (1) it repre- 
sents a different type of excitant, nonprotein; (2) it is the first in which the pos- 
sibility of hapten activity was studied; and (3) it represents a phase of allergy 
in whieh the physician must at times assume great responsibility in his efforts 
to ameliorate rather than exaggerate the patient’s illness. 

We have seen that each new group of possible allergic excitants after that 
first recognized (protein) has caused considerable debate before acceptance 
within the classification. Drugs in which protein played no apparent part were 
the first. They caused symptoms which in general resembled those of allergy 
and which were very much the same, no matter what drug@ was responsible. 

Pharmacologic studies have established definite normal actions for dif- 
ferent drugs. While morphine diminishes pain perception, contracts the pupils, 
slows respiration, and increases muscle tone in the intestinal tract, atropine 
dilates the pupils, stimulates the central nervous system and causes smooth 
muscle relaxation in the intestinal traet. The pharmacologic activities of these 
two drugs are altogether different. But one who is allergie to them may react 
to either with the same symptoms. These are the symptoms commonly observed 
in allerey. 

Allergy vs. hyperergy._-This altered response to a drue is to be distin- 
vuished from an exaggerated normal response such as is observed in drug 


intolerance or hyperergy. Such a person reacts in a normal manner but to a 
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much smaller dose than normal. In the writer’s experience it is not unusual 
to observe drug intolerance in otherwise allergic persons sensitized to foods, 
inhalants, ete. I have made no study to determine whether hyperergy is more 
frequent in allergies than in nonallereics although I have rather suspected 
that it may be. Not infrequently an allergie with drug intolerance will have 
found from experience that a number of drugs produce toxic symptoms. This 
is the type of patient who will announce that nearly everything the doctors 
do for him seems to make him worse. An extreme example is the following. 
A young married woman with allergic migraine, urticaria and colitis was in- 
tolerant of nitrates, nitroglycerin, belladonna, hyoscyamus, ephedrin, cod- 
liver oil, viosterol, and ergotamine tartrate. Only belladonna, ephedrin, eod- 
liver oil and viosterol caused allergie responses. The reactions to the re- 
mainder were of the hyperergic type. 

Acquisition of sensitization.—In drug idiosynerasy as in serum disease the 
question arose as to whether we are dealing with a condition which is basically 
different from that of experimental anaphylaxis. In many eases careful in- 
vestigation of the history suggested that allergic symptoms appeared follow- 
ing first contact with the drug, without a preliminary or sensitizing contact. 
This raised the question of an inheritance of the idiosynerasy. However, the 
possibility of hematogenous intrauterine exposure or exposure through breast 
milk, combined with the fact that an antecedent exposure in the normal way 
is often hard to trace or recall, make the question of heredity appear less im- 
portant than it did at one time. The statement by Walzer that drug and 
chemical hypersensitiveness is an uncommon manifestation in babies and young 
children and that adults are those most frequently affected, suggests, very in- 
directly to be sure, the probability of a previous sensitizing exposure in most 
cases. 

The conception of hapten combination of the drug with human protein 
following absorption to form a new allergen specific for itself and not for the 
proteins of the host, provided a rational explanation for the mechanism. The 
observation that once a person or animal is sensitized to the hapten-protein 
combination, the hapten alone may cause allergic reaction explains the rapid- 
ity with which symptoms may occur. Zinsser speaks of the hapten theory of 
drug allergy as ‘‘the only reasonable hypothesis that has been advanced to 
explain drug idiosynerasies.’”’ 

Classification..__Drugs may cause allergic reactions following absorption 
or through direct contact with the skin. It has been customary to discuss 
allergie skin reactions at the point of contact under ‘‘contact allergy.’’ Al- 
though drues may be responsible for contact allergy, we will here discuss 
only allergy to drugs which exert their action after penetration of the tissues. 
This may occur through the intestinal tract, respiratory tract, the urogenital 
system Or following precutaneous administration, hypodermically, intramus- 
cularly or intravenously. Absorption may even occur following topical ap- 
plication to the skin. Thus, systemic allergic reactions to belladonna have 
been deseribed following the application of an ointment containing belladonna. 
This obviously should be classed as drug rather than contact allergy. 

Symptoms.._Symptoms may follow the first recognized or traceable con- 
tact with the drug. Usually there is history of previous administration of 
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longer or shorter duration, often with an intervening period without the 
drug. At times symptoms which have been interpreted as allergic have 
supervened during a long course of drug administration, either daily or at 
frequent intervals, and without an intervening period of freedom from con- 
tact. In this ease the allergie symptoms usually develop slowly, becoming 
more pronounced with continued contact. This is illustrated in allergy to 
neoarsphenamine, cinchophen and possibly also iodides and bromides. The 
evolution of such sensitization might be compared to the situation with daily 
ingestants such as wheat, egg and milk. The incubation period prior to the 
development of sensitization is very much the same as that in serum disease, 
having been recorded as varying from five to twenty days. Symptoms are 
generally those of the commoner allergies, including urticaria and the more 
chronic dermatoses, asthma, allergic coryza, migraine, gastrointestinal symp- 
toms and, oceasionally, shock. However, certain symptoms are especially fre- 
quent in drug allergy. These are fever, skin eruption and edema of the an- 
gioneurotie type. Furthermore, certain groups of drugs tend to cause re- 
actions which are characteristic for themselves, and may be of diagnostic sig- 
nificance. The nature of symptoms depends upon the route of contact, the 
nature of the allergen and possibly also upon obscure factors in the patient’s 
constitution. Thus, the arsenicals have an especial tendency to produce 
dermatitis which appears to be allergie and in certain individuals the reaction 
may also occur in the liver, with consequent hepatitis. These reactions may 
follow intravenous or intramuscular (sulfarsphenamine) introduction. The 
writer has seen two physicians who experienced asthma following the in- 
halation of minute amounts of the powder during the process of preparing 
solutions. 

Joseph L. Miller has reported a similar case in a nurse following one month 
of exposure in her work, in whom a strongly positive skin reaction was ob- 
served. Symptoms were nausea, vomiting and asthma. Klauder has seen 
a case in a physician with asthma and eezematoid dermatitis from contact and 
inhalation. Similar attacks have been Cescribed by Vuletie and by Szarvas. 


Symptoms Characteristic of Drug Allergy in General 


Fever.—This is probably the most frequent symptom. Certainly it is the 
most characteristic, since with the exception of serum sickness it oceurs with 
much less frequency in the other forms of allergy. Antipyreties, customarily 
given to lower temperature, usually produce an increased temperature in those 
who are allergic to them. It may occur with or without eruption in quinine, 
iodine and mercury allergy. The temperature may be as high as 104 to 106°. 
Coca mentions a person with quinine allergy in whom the temperature reached 
108 degrees. 

The need for recognizing drug allergy as a cause for fever during the 
treatment of a disease which is in itself accompanied by fever is obvious. 

Eruption.—The eruption may take on numerous forms. It may vary at 
different times in a single individual reacting to a given drug. Urticaria is 
frequent, especially after aspirin. Erythema may be searlatiniform. <A 
morbilliform eruption or erythema multiforme may oeeur. Desquamation is 
occasionally a prominent symptom and it seems probable that some eases of 
exfoliative dermatitis have an allergic basis. This is true especially of the 
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arsenicals and has been described following intravenous sulfur medication 
Herpetic lesions are especially frequent with arsenic compounds. Papular, 
pustular, nodular, vesicular and hemorrhagic skin lesions may occur. Skin 
pigmentation has been observed, particularly in the fixed type drug eruptions. 
It seems reasonable to assume that as more is learned of drug allergy, more 
of those dermatoses which today are readily diagnosed by virtue of their 
characteristic clinical pictures, but whose cause remains unknown, may be 
found associated with drug or some other form of allergy. 

The dermatosis is usually pruritic. Occasionally pruritus is the only 
skin symptom. Fever may or may not accompany the dermatosis. Mucous 
membranes are rarely involved. 

Other symptoms.—Other symptoms, as in serum sickness, include edema, 
especially of the face; swelling of the lymph nodes and swelling of the joints. 
Coca mentions local edema or sterile abscess or gangrene occurring at the 
site of injection. Such reactions in serum sickness have been described 
in the preceding chapter under Arthus phenomenon. 

Leukopenia.—Heran and Saint Girons have reported hypotension and 
leukopenia following the administration of quinine to a quinine allergic. 
Robinson has found leukopenia characteristic of arsphenamine allergy. 

Granulopenia.—In 1922 Werner Schultz described five cases of a pre- 
viously unidentified disease, accompanied by leukopenia in which the leuko- 
eytes fell to 1,000 or less, the decrease being due to disappearance of the 
granulocytic cells. By 1929, 152 cases of agranulocytic angina, also termed 
granulopenia, malignant neutropenia and agranulocytosis, had been reported. 
In 1933 Kracke noted that granulopenia first made its appearance not long 
after the use of synthetic hypnotics and aminopyrine became widespread. 
Aminopyrine was much better known by physicians and nurses than by the 
laity who were more in the habit of taking aspirin as an analgesic. Kracke 
ealled attention to the high proportion of cases of granulopenia occurring in 
doctors, doctors’ families, nurses and druggists. Madison and Squier (1934) 
demonstrated allergy to aminopyrine as the etiologic agent. There have 
been a number of confirmatory reports although granulopenia has occurred 
when no aminopyrine or related drug was used. The hypnotics so far have 
been exonerated but we may say that although aminopyrine is the chief cause, 
other drugs may be responsible for some cases. 

One such drug was soon found to be dinitrophenol. Cutting and Tainter 
(1933) had observed during the World War that employes in the munition 
factories exposed to quantities of dinitrophenol (a picric acid derivative) 
lost weight rapidly, often with accompanying fever. After careful study 
they reported upon its use in the treatment of obesity, its action appearing 
to depend upon greatly accelerated metabolism sometimes with associated 
pyrexia. Almost from the beginning toxie effects were observed, some of 
which were allergic in nature. Between six and seven per cent developed 
urticaria during the treatment which cleared up promptly after discontinu- 
ance. The drug came into rather wide use for a short period during which 
time deleterious side effects were observed, including eranulopenia which was 
at times fatal. | 

Robinson performed leukopenie index studies on 25 persons allergie to 


arsphenamine and on 95 controls. All of the controls showed negative 1n- 
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dices, except one, who after his second dose of arsphenamine showed a 
leukopenie drop of 1,500 and 2,000 on two different readings. However, two 
or three treatments after this, the patient developed allergy to arsphenamine 
with nausea, vomiting and dermatitis. All of the 25 known arsphenamine 
allergies gave positive results. One patient experienced a drop of 4,000. 
Control tests with physiologic sodium chloride gave a rise of a few hundred 


cells, in the counts. 


Symptoms More or Less Characteristic of Certain Drugs 
Arsenic and antipyrine are especially likely to cause herpes. 
Digitalis, opium, chloral, antipyrine, salvarsan often produce swelling 
of the face. 


Aminopyrine, dinitrophenol, occasionally the arsphenamines may produce 


granulopenia. Luminal often causes a morbilliform eruption. 





Fig. 263.—Fatal dermatitis with associated stomatitis due to luminal. (Courtesy of Dr. 
Udo J. Wile.) 


a ; : 
lhe antipyretics tend to produce fever. 

: ca ; 

Belladonna produces an urticarial or scarlatinal rash. 

Arsenicals are especially prone to produce a sealy eruption and ex- 
foliative dermatitis. 

Phenolphthalein, the arsphenamines, antipyrine, phenacetin, salipyrine 
and the barbiturates are often responsible for “‘fixed drug eruptions.’’ 

oa - , 

Phe acneiform and nodular lesions associated with bromide and iodide 
medication are characteristic. Some writers consider these allergic, but 
clinically the picture is not clear cut, since dosage and duration of therapy 
appear often to play a part and, following re-exhibition. Symptoms do not 
necessarily recur until after the drues have been given over a rather con- 
siderable period. It may be that this rash should be considered more in the 
picture of hypererey than allerey. 

, 5 

Cipollaro has listed the types of dermatologic 


reactions to a number of 
drugs as shown in Table LXVI. 
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TABLE LXVI.—TyprEs or CuraNnEouS RESPONSE IN DruG ALLERGY 











DRUG TYPE OF CUTANEOUS REACTION 
Acetanilide Erythematous. Cyanosis of lip in cardiaes, 
Antipyrine Morbilliform, searlatiniform, urticarial, or bullous. 

: Maculo-pigmented, like phenolphthalein. 

Arsenic Herpetic, pustular, urticarial, keratotic, pigmentary, ulcerative. Death 
(including the may result from exfoliative dermatitis or edema of the glottis. 
arsphenamines ) 

Atabrine Alopecia, eczema, exfoliative dermatitis, fixed eruptions, lichen planus- 


type eruption, lupus erythematous-like eruption, poikiloderma, and 
ungual changes and dystrophies. 





Barbiturates Urticaria, blood dyscrasias, purpura, fixed eruption, bullous lesions of 
skin and mucosa, morbilliform and searlatiniform eruption. 

Bismuth Pigmentation of gums, stomatitis, erythroderma, scarlatinoid erythema, 
urticaria and pruritus. 

Bromides Aecneform, furuncular, bullous erythematous, pustular and pustulo- 
squamous. May be local or generalized. Nodose and tuberous 

r lesions, 

Chloral hydrate Papular, lichenoid, urticarial, purpuric, scarlatiniform and erythematous. 
Cyanosis of extremities and bullous (rarely ). 

Chloroform Erythematous, purpuric. 

Cinchophen Angioneurotie edema, erysipelatous swelling of face, scarlatiniform, 
urticarial and eezematous, Jaundice. 

Copaiba Searlatiniform, followed by desquamation; papular and urticarial. 

Digitalis Searlatiniform, erythematous and papular. 

Ephedrine Searlatiniform, erythematous, eczematous, purpuric. 

Insulin Urticaria. Subeutaneous tumefaction at site of injection (lipodys- 
trophy). 

Todides Aecneform, pustular, carbuncular, vegetating, bullous, nodular, purpuric, 
papular, urticarial, and erythematous. May terminate fatally. 

Mercury Discoloration of gums, stomatitis, folliculitis, scarlatiniform, eczematoid 
and dermatitis exfoliativa. 

Morphine Erythematous, maculopapular and urticarial, pruritus. 

Penicillin Eczema (contact type), exanthems with symptoms of serum sickness, 
morbilliform, urticaria. 

Phenolphthalein Erythematous, urticarial, bullous, and erythema multiforme-like erup- 
tion, fixed, cireumseribed and polychromatic pigmented lesions. 

Procaine Papulovesicular; verrucous condition of ends of fingers occurring in 
dentists. 

Quinine Erythematous, scarlatiniform, purpuric, urticarial, vesicular, bullous 
and ulcerative. 

Salieylates Erythematous, scarlatiniform, desquamative, 

Sulfonamides Angioneurotie edema, eczema (contact type), erythema multiforme-like 





eruption, exfoliative dermatitis, fixed eruption, purpura, scarlatini- 
form aad morbiliform eruption, urticaria. 





Fixed Drug Eruptions 

These were recognized not long after antipyrine came into use (1885) 
as one of the cutaneous manifestations of idiosyncrasy to the drug. They 
were first clearly described and given the present name by Broeq (1894). 
Although a fixed drug eruption is often persistent, especially when contact 
with the offending drug is maintained, or frequently repeated, it is not in this 
sense that it is ‘‘fixed.’’? It is the location on the body that is ‘‘fixed,”’ or 
persistent. 

The typical lesion appears as a rounded. or oval edematous plaque with 
rather sharply demarcated margins, varying in size from a small coin to the 
palm of the hand, reddish in color, later becoming pigmented from the deposi- 
tion of melanin. Bullae may form at the surface followed by desquamation 
or erusting. When fixed eruptions occur on mucous membranes, as in the 
mouth, on the genitalia and in the perianal region, they may appear as 
edematous or erythematous patches but more often are vesicular or pemphigoid, 


later breaking down, leaving superficial erosions, 
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While the circular pigmented area is most characteristic, a fixed erup- 
tion may take the form of simple localized urticaria always recurring in the 
same area, may be morbilliform, scarlatiniform or may appear as a recur- 
rent localized erythema multiforme. In the latter case if it persists, pig- 
ment deposition follows. New areas may become involved. Occasionally a 
fixed drug eruption may be eezematous (erythematous, follicular, papular, 
vesicular, herpetic). 

Unusual forms are: a recurrent conjunctivitis involving especially the 
lower outer quadrant of one eye; peripheral nerve involvement, usually in the 
form of recurrent localized neuritis; and a simple localized pruritus recur- 
ring in situ without eruption. 

Abramowitz and Noun who have made an exhaustive review of the lit- 
erature find that the following medicinal preparations have been reported as 
causing various types of fixed drug eruption. 
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Fig. 264.—Fixed drug dermatitis resembling Arthus’ phenomenon, involving the right buttock 
with necrosis. Due to Midol taken for dysmenorrhea, 


Acetphenetidine (phenacetin). 

Acriflavine hydrochloride (trypaflavine). 
Antipyrine, aminopyrine and its compounds. 
Antimony and potassium tartrate. 
Arsenicals: acetylarsan, arsphenamines, mapharsen, tryparsamide. 
Barbiturates. 

Bismuth salts. 

Cinchophen (atophan). 

lodides. 

Ipecae (emetine). 

[Ipomoea (scammony). 
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Isacen (diacetyldioxyphenylisatin). 

Mereury. 

Phenolphthalein. 

Quinine. 

Salicylates: acetylsalicylic acid (aspirin), sodium salicylate. 

Iixed eruptions have been attributed to causes other than drugs. These 
have included colon bacillus vaccine, the drinking of wine and other alcoholic 
liquors, the inhalation of oil of Eucalyptus, psychie upsets, and menstruation. 


¥2 








Fig. 265.—Fixed drug dermatitis involving the abdomen. Avoidance of Midol and posi- 
tively reacting foods resulted in about 90 per cent improvement. Discontinuance of dietary re- 
strictions ten months later was followed by return of induration, ulceration, and necrosis. 


Abramowitz and Noun point out that skin tests are of little value in diag- 
nosis and conclude that a detailed history, the administration of a small dose 
of the suspected drug and the subsequent use of other drugs as controls are 
the best methods at hand for identifying the suspected agent. 

The localized character of the eruption lends added credence to the con- 
cept that sensitization may occur in certain tissues of the body (shock tissues ) 
without generalized sensitization, or that certain tissues may be more reactive 
than others even though sensitization is general. It has been shown by auto- 
transplants, in which the skin from the area of it fixed dermatitis has been 
transplanted elsewhere in the body, that the reactivity persists locally in the 
skin of the area even though transplanted. 


The Commoner Drug Idiosyncrasies 


Aspirin.— Although urticaria is the commonest symptom, this drug may 
cause angioneurotic edema, pruritus, scarlatinal erythema, conjunctival in- 
jection, conjunctival chemosis, coryza and asthma. = 

Prickman and Buchstein observed in a study of 62 cases of aspirin sensi- 
tization that asthma, urticaria, and angioneurotic edema are the commonest 
reactions. Other symptoms included vasomotor rhinitis, purpura and ab- 
dominal cramps. It is the one drug above all others which may be responsible 
for sudden anaphylactic death following a single dose. et. 

Cooke has described violent asthma from ten grains of aspirin in nine 
different cases. In one-third of these urticaria was also present. In one a con- 
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stitutional reaction followed intracutaneous testing with 0.1 gram of aspirin. 
Positive skin reactions were observed only in those cases with history of 
urticaria. 

Benson reports the death of an asthmatic woman, allergic to aspirin, who, 
when away from home, was given an aspirin tablet for relief. She died within 
two or three minutes. Deaths have been reported by Dysart, by Lawson and 
Thomas and by Francis, Ghent and Bullen. The case described by the last 
eroup is especially interesting. The patient had severe asthma at the time ot 
aspirin medication. Thirty minutes later he went into collapse. With sup- 
portive treatment, epinephrine, caffein and oxygen he was brought out of 
collapse and his blood pressure which had been unreadable rose to 160/120, 
but he did not regain consciousness and died thirty hours later. This ex- 
perience indicates that death may occur late after a constitutional reaction 
and was probably due to a summation effect from aspirin shock plus his pre- 
existing severe asthma. 

Shookhoff and Lieberman have described three cases with typical an- 
ginoid symptoms following aspirin ingestion. They were all middle aged, 
ranging from 35 to 44. Anginal attacks followed aspirin ingestion in from 
one-half to three and one-half hours. Attacks lasted rather longer than 
with ordinary angina and were accompanied by fall in blood pressure and 
collapse. In this way they simulated coronary thrombosis but presented no 
subsequent changes indicative of the latter. In one, electrocardiographic 
changes were observed during an attack. 

Vaughan and Pipes have reported three cases of aspirin allergy. The 
first was a man aged 55. Merely touching the lips with aspirin would result 
in eyanosis and asthma within thirty seconds. This was followed by head- 
ache. On one oceasion he had an ordinary headache and a friend gave him a 
powder which, unknown to him, contained aspirin. This resulted in a severe 
reaction lasting five hours and requiring several doses of epinephrine. 

The second was a man in his fourth deeade who had had a tonsillectomy. 
Powdered aspirin was applied in the tonsillar fossae. This was promptly 
followed by intense dyspnea and cyanosis and as is so often the case with 
constitutional reactions the patient became extremely apprehensive, erying 
out, ‘‘My God, what did they give me?’’ Cyanosis was a prominent symp- 
tom. The patient recovered after epinephrine therapy. 

The third was one in which five grains of aspirin promptly produced 
shock, collapse and cyanosis without concomitant urticaria or asthma. He 
recovered following epinephrine therapy. Tle had had aspirin previously 
but never with severe symptoms. 

This by no means exhausts the literature of aspirin allergy. Phillips has 
reported the case of an asthmatic who observed that his attacks followed the 
drinking of water from a certain well. This was pure well water, not chlorin- 
ated, and suspicion fell upon the lubricating oil used in the pump. The 
patient was allergic to aspirin, a coal tar derivative, and the question arose 
as to whether there was a relationship between aspirin allergy and possible 
sensitization to the oil. 


Duke has stated that allergy may exist to impurities in the drugs rather 
than to the drugs themselves. One patient apparently sensitized to aspirin 
had difficulties from only one of five different brands. This one brand in- 
variably produced abdominal colie. 
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Van Leeuwen has stated that in Holland 10 per cent of asthmatic patients 
are sensitized to aspirin. Unfortunately aspirin sensitization cannot be con- 
sistently demonstrated by skin test. As with most other drugs, no constant 
skin reactions are obtained. Duke sugeests a method of testing which appears 
to be logical and which he states is safe. Aspirin, being soluble in slightly 
alkaline solution, is readily dissolved in the saliva. A very minute amount 
of an aspirin tablet is pinched off. The patient places this in his mouth and 
rolls it around his tongue. If he is strongly allergic, symptoms will come on 
as quickly as within 60 seconds. They are the usual symptoms, coughing, 
asthma, itching, ete. Further absorption of the drug can be promptly terminated 
by having the patient rinse the mouth with a very weak acid solution such as 
that made with a teaspoonful of vinegar to a elass of water. 

Quinine.—This, another frequent cause of drug allergy, may produce 
urticaria, angioneurotie edema, vesiculation, desquamation, thromboeytopenie 
purpura, gastrointestinal symptoms, fever, coryza and asthma. Sensitiza- 
tion is so specifie that one who is allergic to quinine may fail to have symptoms 
from quinidine. This is one of the few drug allergies in which suecessful 
desensitization has been reported following oral administration of minute 
amounts, with gradual increase. Quinine has caused allergie reaction follow- 
ing colonic absorption and may be responsible for contact allergy. Like 
acetylsalicylic acid, it is often present in proprietary preparations. Settle has 
deseribed recurrence of dermatitis of the palms of the hands with bulla forma- 
tion, somewhat resembling pemphigus, due to sensitization to quinine in a 
proprietary preparation (anacin). This contains aspirin, phenacetin, eaf- 
fein and quinine. The recurrent eruption in the same location appeared to 
be a fixed drug dermatitis. 

The arsphenamines.—Untoward responses to injections with the arsphena- 
mines inelude: the nitritoid crises, urticarial, morbilliform and searlatiniform 
rashes, fixed skin eruptions, purpuras, acute yellow atrophy of the liver, 
leukopenia and granulopenia, encephalitis hemorrhagica and weeping and ex- 
foliating dermatitis. Although it has been by no means demonstrated that all 
of these are allergic responses, there has been suggestive evidence in all and 
quite convincing evidence in many. Landsteiner and Jacobs (19386) have 
sensitized guinea pigs to arsphenamine and produced anaphylactic death from 
subsequent intravenous administration. Sulzberger and Simon point out that 
certain lots which have been shown by animal test to be no more toxie than 
others are more likely to produce these complications and they consider them 
more highly potential sensitizers. This may be true of batches coming from 
the same supply source. The cause is unknown. 

These authors point out that arsphenamine sensitization is not synony- 
mous with arsenic sensitization. The two differ clinically. In dermatitis 
due to the former there is no tendency toward subsequent keratosis and 
precancerosis. In the former sensitization appears to be toward the arseno- 
benzol complex, an organie arsenic compound, rather than to inorganic 
arsenic. 

Patients allergic to arsphenamine, a trivalent organic arsenical, can often 
tolerate a pentavalent organic arsenical such as tryparsamide or an inorganic 
arsenical such as Fowler’s solution. Occasionally the sensitization 1s even 
more closely specific, since Wechselmann has reported an instance of salvar- 
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san sensitization in which neosalvarsan was taken without difficulty. On the 
other hand Robinson has shown tryparsamide to be potentially allergenic and 
Pillsbury has reported that occasionally one who is allergic to one arsenical 
will react to several or to all others. Ellis (1938) has described allergic 
dermatitis from tryparsamide. Frier and Sulzberger (1938) find that old- 
arsphenamine sensitization in animals results in-simultaneous sensitization to 
at least two brands of neoarsphenamine (Abbott and Hoechst). 

Gelfand has reported contact dermatitis from potassium arsenate, a 
constituent of Liquid Arvon, a hair tonic. 

The symptoms of sensitization to organice arsenic compounds have been 
listed above. The most characteristic and at the same time most dreaded 
are exfoliative dermatitis and acute hepatitis, but other and more charac- 
teristically allergic skin responses may occur, as listed, as well as symptoms 
originating in internal organs. Purpura hemorrhagica deserves further 
mention since there is increasing evidence of its occasional allergic origin. 
Such cases due to arsphenamine sensitization have been described by Hudson 
and Falconer. 

One type of eruption described by Milian, termed ‘‘the erythema of the 
ninth day,’’ is not necessarily of serious significance. It is a measles-like or 
searlatiniform eruption occurring about nine days after first injection and 
not appearing after subsequent injections. Milian attributed the eruption 
to the activation of a dormant infectious agent while Sulzberger inclined 
to its interpretation as a drug eruption. 

Diagnosis of arsphenamine sensitization.—In the course of therapy with 
the arsphenamines it is most important that one be as constantly on the alert 
for early evidence of sensitization as one should be for evidence of stomatitis 
during mercurial treatment. The patient should be trained to report any 
unusual symptom, especially any skin manifestation that may have appeared 
subsequent to the last preceding treatment. The physician will do well to 
inquire concerning this prior to each suecessive injection. Even so, difficulties 
may be encountered since the person who becomes sensitized to the arsphen- 
amines may also be sensitized to other allergens responsible for symptoms. A 
woman in the writer’s experience had been receiving neoarsphenamine for a 
fusospirillary bronchitis. She was food-allergic and had had urticaria from 
various foods. She mentioned her skin symptoms to the physician who, how- 
ever, felt that the dermatitis was due to foods and persisted in arsenical 
therapy. After two more injections she developed an acute exfoliative 
dermatitis with jaundice. Passive transfer studies enabled us to determine 
the offending foods and other allergens. Treatment in this case included 
specific dietary avoidance, in an effort to lessen the allergenic overload and 
promote a return to allergic balance. Two episodes during her recovery are of 
interest. She was allergic to beef. The hypodermic administration of 
Armour’s peptone and decholin by mouth on different occasions caused re- 
crudescence of skin symptoms. 

. Aside from constant watchfulness for the onset of toxic symptoms there 
Is no reliable diagnostic measure. Neither seratech nor endermal testing nor 
patch testing has been found to be consistently reliable. . 

Cannon and Karelitz have carried out intracutaneous studies with ars- 

phenamine in 209 syphilities and 34 persons with other skin diseases. Im- 
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mediate traumatic reactions appeared regularly; these however persisted 
only 1 or 2 hours. What the authors termed positive reactions appeared in 
from 24 hours to several weeks after the tests had been made. They were ob- 
served in 84 patients but the authors found no constant relationship between 
the reactions and the clinical response to arsphenamine therapy. Positive 
reactions were observed in 48.7 per cent of those who had had arsphenamine 
dermatitis. This was a higher percentage than in any other major group but 
not sufficiently high for practicable purposes. The test appeared to lack 
specificity and was therefore adjudged of no diagnostic value. It was even 
positive in some patients presenting eruptions from medication other than 
arsenic, who had never received arsphenamine. Again, it was repeatedly 
negative in patients known to have complications due to arsphenamine. Some 
patients undergoing antiluetic treatment in whom the reaction was con- 
sistently negative developed arsphenamine intolerance. Other patients with 
positive reactions were able to continue arsphenamine therapy with no subse- 
quent evidence of intolerance. 


Robinson made patch tests on 165 individuals (22 normals; 54 syphilities 
who had received or were receiving arsphenamine without reaction; 18 pre- 
viously treated who had developed postarsphenamine jaundice; and 71 who 
had previous postarsphenamine dermatitis). 


He found the patch test to be of no practical value for the demonstration 
of arsphenamine sensitization. It was sometimes positive in normal persons, 
and often negative in those known allergic to arsphenamine. Patients with 
positive patch tests often continued arsphenamine without developing trouble. 
The continuance or interruption of treatment could not be predicated upon 
the character of the contact reaction nor could one determine from this test 
whether a person who had had an arsphenamine dermatitis could safely re- 
inaugurate treatment. The only positive conclusion which Robinson was able 
to draw from his study was that, in a patient known allergic to arsphenamine, 
a positive patch test with neoarsphenamine is confirmatory evidence of per- 
sistence of sensitization. 

Robinson has studied the leukocyte response following neoarsphenamine 
injection and has found that in those not sensitized the white count does 
not drop more than 1,000. In those who are sensitized there is a drop of 
more than 1,000. Two patients without evidence of arsphenamine allergy did 
show drops of more than 1,000 but after an early subsequent treatment they 
too developed arsphenamine dermatitis. 

This author recommends an intravenous test in individuals who have had 
arsphenamine poisoning, to determine whether they may resume treatment. 
Three months should elapse following complete healing of the dermatitis. 
The patient is then patch tested with several preparations. He is next tested 
intravenously with a different arsphenamine from the one which caused 
trouble and one which gives a negative or at most borderline patch test. The 
initial intravenous dose is 0.025 gm. of arsphenamine, neoarsphenamine or 
silver arsphenamine or 0.005 gm. mapharsen. If this small dose produces 
itching no further injections are given. If not, the dose is gradually increased 
to the optimal therapeutic dose, injections being given at intervals of several 
days. It should be noted that this test is not for beginning sensitization, but 
for the recommencement of treatment when desirable after sensitization has 
been shown to exist. 
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Treatment of arsphenamine allergy.—British Anti-Lewisite, or BAL as if 
is commonly called, is now the treatment par excellence for arsenical polson- 
ing. It is 9.3-dimereaptopropanol, and was developed by the British to counter- 
aet the arsenical war eases. It has been shown to be of great value in the 
treatment of arsenic and mereury poisoning. 

Arsenie produces its toxie effeet by combining with -SH groups in the cells. 
BAL has a ereater affinity for arsenic than havé the -SH groups, and will com- 
bine with arsenic in the circulation or even remove it from combination with the 
-SH ‘eroups in the tissue cells. The arsenic is excreted in the urine and may 
be found in greatly inereased amounts after the use of BAL. 

Carleton (1946), Longcope (1946), Eagle (1946), and Sulzberger and Baer 
(1947) have presented evidence of the great value of the drug in arsenical der- 
matitis as well as other evidences of arseni¢ poisoning. 

Functional pathology.—Exfoliative dermatitis may occur as an allergic 
manifestation, more especially to metals and chemicals such as arsphenamine. 
In this connection it is interesting to note the usual cause of death from this 
disease. As a rule death is considered to be due to bronchopneumonia. Poole 
and Wehger suggest another cause. They report four deaths which clinically 
might well have been interpreted as from bronchopneumonia but where at 
autopsy the respiratory mucosa had undergone epithelial exfoliation equally 
as extensive as that of the skin. There was no bronchopneumonia. They 
suggest that the cause of death is obstruction of the air passages due to ex- 
foliation of the epithelium. They find in the lterature that of 14 autopsied 
deaths from exfoliative dermatitis 5 showed desquamation of the epithelium 
of the tracheobronehial wall. 

Stokes and Cathcart found that symptoms of arsphenamine intoxication 
were not dependent upon arsenic retention in the body. The evidence there- 
fore favors sensitization. They have observed eases with mild arsenieal 
dermatitis in which there was a rapid extension, even with fatal results, fol- 
lowing the stirring up of a focus of infection. Also removal of such a foeus 
has at times resulted in rapid amelioration of the dermatitis. Their findings 
suggest a correlated bacterial factor which in their experience also includes 
the dermatophytoses. Arsphenamine dermatitis will not infrequently cause 
a flare-up of a relatively inactive dermatophytosis. They suggest that the 
dermatophytic focus may conceivably serve as a starting point in an arsenieal 
dermatitis. They emphasize the desirability of careful wateh for both types 
of dermatitis and appropriate treatment for each. 

Sensitization to gold compounds.—This is by no means common but is 
mentioned because of its similarity to sensitization to compounds of arsenic, 
another metal. Reactions have occurred chiefly in the course of gold treat- 
ment of tuberculosis and in dermatologic practice. Exfoliative dermatitis is 
a characteristic symptom. Here as in the arsphenamines, urinalysis shows 
no correlation between sensitization and renal injury. 

Lichtenstein finds that among those treated with gold compounds com- 
plications occur only in persons who have developed a positive patch reaction. 
Symptoms inelude exfoliative dermatitis, neuritis and gastrointestinal re- 
sponses. About 50 per cent develop evidence of sensitization. Lichtenstein 
reports that patch tests, performed at weekly intervals, usually became posi- 
tive before complications occurred. Reactions were less frequent with gold 
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succinimide than with other gold compounds. Not all patients showing a 
positive patch test developed symptoms. Hudson has described purpura 
hemorrhagica following gold therapy. 


. _Aminopyrine (amidopyrine).—Credit must be divided among several in- 
dividuals for the evidence that agranulocytic angina or primary granulo- 
cytopenia is probably a manifestation of allergic reaction to aminopyrine. 
Schilling (1929) suggested that ‘‘since similar pictures may be obtained 
experimentally in anaphylaxis, an anaphylactic condition instead of an in- 
dividual disease is possible.’’ Pepper suggested the possibility of an allergic 
reaction in 1931. These were but suggestions with no attempts at proof. 
The first serious study was by Kracke who ealled attention to the frequency 
with which persons with neutropenia had taken therapeutic doses of amino- 
pyrine. His experimental work suggested that the benzene ring in this and 
similar drugs might be the poisonous factor. Madison and Squier appear to 
have fifst demonstrated that the factor suggested by Kracke was a factor 
because of specific sensitization. These authors showed that aminopyrine 
alone or in combination with other drugs is nearly always taken before onset 
of neutropenia. They pointed out that most persons take the drug in com- 
parable amounts without symptoms. They produced positive patch reactions 
in convalescents from neutropenia by the application of aminopyrine to the 
skin and observed pronounced fall in white count coincident with the positive 
contact reaction. They produced an abrupt drop in granulocytes followed by 
death, in one rabbit fed on allonal, a compound containing aminopyrine. 
Seventeen other rabbits failed to show this response. This may be taken as 
evidence of allergy in one of 18 rabbits. ; 

Many writers have confirmed the observations of Madison and Squier. 
Benjamin and Biederman reproduced a state of granulopenia within 48 
hours after readministration of aminopyrine to a patient convalescent from 
the disease. Johnson observed recurrences of the disease on two occasions 
in a woman who took aminopyrine for relief-of dysmenorrhea. Subsequent 
menstrual periods after discontinuance of the drug were not accompanied by 
neutropenia. 

Other allergic reactions to aminopyrine include joint and pleural ef- 
fusion, angioneurotic edema of the lips, papular erythema of the skin, urti- 
caria, pruritus, erythema, rhinitis, conjunctivitis, dyspnea and collapse. 


Novaldin.—Novaldin, sodium phenyldimethylpyrazolon, methylamino- 
methane sulfonate, is chemically related to aminopyrine and supposedly less 
toxic. Benjamin and Biederman (1936) tested a patient who had had agranu- 
loeytie leukopenia from aminopyrine, with novaldin (10 grains). This caused 
a drop in white count from 5,300 to 2,800 with a drop in polymorphonuelears 
from 69 per cent to 46 per cent. Endermal tests, patch tests and passive 
transfer with novaldin were negative. 

Klumpp, reporting another case of novaldin allergy with agranulocytosis, 
brings out the point that this drug is not only a derivative of aminopyrine 
hut contains the same chemical radicle which presumably causes agranulo- 
cytosis. 

Sulfanilamide._Sulfanilamide was introduced in this country by Long 
and Bliss (1937) for the treatment of beta hemolytic streptococcus infections. 
Sineé then its use has been extended to the treatment of erysipelas, pyelitis, 


meningococens meningitis, gas bacillus mlgetion, type 3 pneumococens pneu 
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monia, brucellosis, gonococeus infection, and influenza bacillus infection of the 
urinary tract. It is being used experimentally in other infections. While the 
majority tolerate this drug without untoward effect, a number of reactions have 
been deseribed, some of which are undoubtedly allergic in nature. These include 
maculopapular rash with pruritus, scarlatiniform eruptions, sneezing, asthma, 
urticaria, purpura and granulocytopenia. Fever frequently accompanies the 
reaction as is so often the case in other forms of drug allergy. The acute 
hemolytic anemia, toxie optic neuritis and photosensitizations that have been 
deseribed are not as clearly allergie. 

The various sulfonamide derivatives share in the ability to sensitize. Suc- 
cinylsulfathiazole is absorbed very slightly from the gastrointestinal tract, and 
consequently causes little sensitization. Sulfathiazole and sulfadiazine are used 
quite indiscriminately, and are the cause of many allergic reactions. 

Accumulated evidence justifies the statement that reactions do not occur at 
the first use of the drug. An ineubation period is required. This is true both 
of the drugs given orally and those applied locally. Those who react from the 
oral use of the drug are those who have had it administered previously and there 
has been a period during which the drug was not given. Those developing skin 
eruptions following dermal application show a period of nine or ten days before 
the development of the skin eruption. 

Fever is the most frequent symptom following oral use of the drug. Urti- 
caria is frequent. Dermal application is frequently followed by a generalized 
eruption. It should be kept in mind that these drugs act as photosensitizers, and 
exposure to sun may greatly increase the intensity of the skin reaction. 

A sulfonamide urticaria may persist for weeks after discontinuance of the 
drug, and may be quite resistant to all forms of medication. 


Cinchophen.—Cinchophen was introduced as a remedy about 1908. At 
that time it was called atophan. It is a remarkable drug in that it promotes 
the excretion of urie acid and is therefore quite specific in gout. It also has 
excellent analgesic properties, relieving pain quite as effectively as aspirin or 
aminopyrine. It consequently vame into wide use in various forms of arthritis, 
Evidence was first brought forward in 1923 that cinchophen or one of its many 
derivatives may cause serious liver damage which is often fatal. By the end 
of 1980 at least 50 cases with 25 deaths had been reported. Not more than 1 or 
2 per cent of those who take cinchophen or atophan over a long period appear 
to develop toxic symptoms. There is a record of a man with arthritis who took 
cinchophen daily for 18 years without trouble. On the other hand among those 
who are predisposed only a few doses may produce a fatal hepatitis. 

Closely related derivatives include phenyleinchoninie acid, novatophan, 
atophenyl, diiodoatophan, biloptin, oxy] iodid, quinophan, agotan, neocinchophen, 
phenoquam, leucotropin, atophanurotropin, fantan, iriphan, tolysin, weldone, 
farastan, atoquinol, atochinol. This does not include patent medicines which 
may contain it. 

Stiefler has reported sensitization after three doses of cinchophen, with 
angioneurotie edema of the eyes, lips and vulva. general itching and tension of 
the skin. Sokolowski and Short and Bauer have reported cases of urticaria. 
Quick has suggested that the mechanism of the allergic liver lesion may be 
similar to that of the Arthus phenomenon. 

Sulfur.—The parenteral administration of sulfur, usually in the form 
of colloidal sulfur, is said to be entirely free from hazard. Tndeed it has been 
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stated that such large doses may be given that sulfur actually oozes out of the 
pores of the skin. However Tobias has reported one ease of severe exfoliative 
dermatitis following a single injection of colloidal sulfur. A lady had had a 
chronic seborrheic dermatitis for which she had had many varieties of local 
treatment including sulfur, resorcinol and tar ointments, followed by x-ray 
treatment. Within twenty-four hours after the first intravenous injection 
of 2 ce. of colloidal sulfur a pompholyx-like eruption with considerable edema 
appeared on both hands. Within a week the entire skin surface was erythema- 
tous. This was followed by scaling, loss of nails and alopecia of sealp and 
eyebrows. The patient recovered slowly, over a period of eight months. 

Although no answer is available, the question naturally arises whether 
the earlier sulfur inunction may have constituted the sensitizing dose and 
whether the previous x-ray treatment may have played a part. The local 
distribution of the original lesion contrasted with the generalized distribution 
of the subsequent dermatitis would appear to constitute an argument in the 
negative regarding the second question. 

I have seen a young woman, allergic to horse serum, cheese and pineapple, 
who had been given a course of colloidal sulfur intravenously for arthritis. 
Tour years later she was again started on the same treatment. After eight 
days she became acutely ill with generalized urticaria, fever, and angio- 
neurotic edema of the face and throat. She has received no more sulfur and one 
cannot therefore state categorically that this was the cause of the reaction. How- 
ever none of the other known factors played a part, and in the ensuing eight 
months there has been no recurrence. 


Barbiturates, luminal, amytal—bLuminal (phenylethylbarbiturate) has 
been in use for about twenty years. Cutaneous manifestations from idio- 
synerasy to this drug were reported almost from the time of its introduction. 
Others of the barbiturates have been found occasionally responsible for drug 
allergy. The last added to the list is sodium amytal. 

Langenback reports four cases in which after prolonged use of sodium 
amytal the drug was discontinued for periods of from eight to fourteen 
months. In each case immediately after resumption of the drug a character- 
istic macular rash appeared on the face and arms, usually with edema of the 
lips. The rash was followed by sealing. Langenback found that these persons, 
allergic to sodium amytal, experienced the same symptoms following plain 
amytal. However they could take luminal without discomfort. This is in- 
teresting as showing how an extremely slight change in the formula of a drug 
may alter its allergenic specificity. Sodium amytal (sodium isoamylethyl bar- 
biturate) differs from the sodium salt of diethylbarbituric acid only in that an 
isoamyl group replaces one of the diethyl groups. 

The characteristic dermatitis is morbilliform. Wile has reported two fatali- 
ties from luminal, with associated generalized morbilliform dermatitis. 

Phenolphthalein.—Phenolphthalein may be responsible for urticaria, 
erythema multiforme, or gastrointestinal symptoms, but the characteristic 
lesion is of the fixed dermatitis type. The problem of its recognition would be 
much simpler if it were not so widely used. It oceurs in many proprietary 
laxatives. It may be responsible for the pink coloring of toothpastes, pink 
icing on eakes, and pink ice cream. For a time in certain cities of the Ohio 
River Valley it was incorporated in baker's bread which was sold as ‘‘ prune 
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TaBLe LXVII—BELOTE AND WHITNEY’S LIST OF 
PHENOLPHTILALEIN 


PREPARATIONS CONTAINING 











DISTRIBUTOR 





NAME OF PREPARATION* FORMF 

Acet-aspirin compound —--------------------------- of Drug Products Company 
YT Tp i 0) Same a RR aay BI Ea Aree See aa = L Warner 
PRR eo) oa: Ra ee pi ah as Sp pe pS a Bilhuber is 
ATODD en 2s one eee ee eae ea eee eens At Parke-Davis 
UID CG) as eee ee ee Al Drug Products Company 
AlOthal es == oe StL a rags Se pA WN gk te > aren aS Alls Mallard 
Milothalein S22 Soe Se ee ee ee oa ieee hy Abbott 
PDO TIC ea ee a a re ee ee ee aS Pitman-Moore 
Analaxsease—— ee Ay MckKesson-Robbins 
Aloin, cascarin SOMpPOUN C222 -sa= ee eee eee lh Massengill 
Apheopil [aloin and phenolphthalein compound ]---~ Al American Pharmaceutical Company 
A. S. A. laxative [contains acetylsalicylic acid]--_- T Massengill 
A. S. A. P. compound [phenacetin added] —-------~- “iy Massengill 
Baga —-=—----— ee rT Towne-James 
Bile salts combined_---__-_________________________ Aly Lederle 
KG FSLEMN ES, \elopeeh ofS WDWNS| 2a Ba en ee ih Boericke-Runyon 
3ile salts, holadin and phenolphthalein ~--_--_-____ Tt Fairchild 
Bile salts, sodium succinate and phenolphthalein_. fb Fairchild 
Bilox (poten anno nn anno =o -- 22-2 ---- === --------------- Wis McNeil 
Biolax se ee ok ee ee ee dh Mallard 
Bisel: Sa see ee er a ee es rT McNeil 
Boals TOL Siete ees Se ee res. Sere ee Uy Boals Rolls 
Blaud-copper compound = AN Massengill 
Caer and phenolphthalein [a common combina- 

Tonia see 

L oon a ana -----------------=--------- a) 
Caroid (age) VSM YS EMIS Je 2 Sa T American Ferment Company 
Cas-ca-bile ee ee ee ee a ee ee ee T Searle 
Cascarets, Chocolat Gee hw ae es See eee ees v Sterling Products Company 
Cascatone Ee ay Src ge Se Ee ae. SEE OS T Wrvyeth 
Casophen es te ee ge ee eats Se SS An Davies-Rose 
Castaloldis, ste as See eee ee ri Merrell 
Cathartonegme 2 tsa ee ce ee rn Tebster 
SRilnPenNe == ~-----~~~~~~-~~-~-----~-~----- ft Webster 
Chi dren’s [Aaxatives Cangies. a ees ee it Carroll Dunham Smith 
A ies oS te ed is Se Sn hen meee ‘fe Stearns 
Cholapher ee 2 ee ee ee. SNR 
Gholatol compoundests. see ec Shri Sees eo en S SOc oarg 
MiOlelGhs— <eEee See ah eee at ee ae WR ss Seat 
Cholphendlataes care: arsed ee gee ee ee 
Colactin 42 ek. eee Cee ee ee 15 Spicer 
Cocdslaxe waters. pain in een eee Cle a get ea 3 we 
Colalin with HhenOlpht helene 4c 2 ae | ey s tren 
eons kaolin with phenolphthalein_______________ T Crookes 
10S "GE a p s_ 
peer Myclosaatersybu otek aksnclie See ee he Rei T Massengill 
dea al aa a dll Schieffelin 
aaa ae DMD LONGUS ieee eee ees, eee ee ee T Massengill 
Peauamnini mis lees ae ee De ee mee 
Vengiete. “ie ee eer ane ge Mey oe eee G Health Products 
Gallzoauelici :. 5. Gale ere eee ao ete Cre T Sharp-Dohme 
FHepatophient wihers ce aes ee |e eens T Westerfield : 
Fedatente tsk, 3 Sain. Baek ie es T Drug ie eta Company 
Homolax -_-__----_-- Se SG Re S  Sharp-Dohme 
Jayne’s laxative pills-ii- 7 i pea eis T soericke-Tafel 
Kaylene-ol with phenolphthalein___----..--_ : Jayne And Son 
Kondremul with phenolphthalein__...--_ L HOUR era 
axa phenolics 8. ie 0! Us NS Oban ae L Patch , = 
lasttive pyri. 20. aL eae ee ay Van Dyke Chemical Company 
Laxocon with phenolphthalein-__..__________ L Massengill 
Daxativemastilles ses ers ie eee nena an L Schaefer-Phelps 
Daxdeat chs eee a eee a Chicago Pharmacal Company 
Waxing: 2 See. Pa Re) Ce ly Searle 
Pascthalen. do el: ee a AN Columbus Pharmacal Company 
Hax-thalcinewaterso. 2. a nee See o Pitman-Moore 
Liquid petrolatum with agar and phe snolohtha lene Standard Chemical Company 
Liver tonic and Daten fe L Squibb 
Macarbo with phenolphthalein [magnesium carbo- 3 soericke-Tafel 

nate compound with phenolphthalein]___ i 
Manganese-ferronas compound ee a tease T McNeil 
Mertolax: waftrd. —...clgee 2) 8 ee ee pity Drug Products Company 
Mineral oil [liquid petrolatum] with phenolphthal- cy ere 

ein (colloidal emulsoid No. 9)__________ 
Ned-=probilii: .. sn ee ce a Se L ares hea se, Company 
Nuthol 22.2 ee en, ae ih Shering-Glatz 
Ovolaeucte <2 ee ~ x ae ce ik Maltbie 
Outlets 2. es ee, i eee T Wyeth 
Oxi phen 22 eee ees Se leaks ee, fe T Pitman-Moore 
Petrolagar with phenolphthalein.__....... ~~ : oe gee pee ‘ 
Pee with phenolphthalein_____ SS 1 ead Trikes” ae 
Phenacetin compoun a a 2 a ee ee eo L Irwin-Neisler 
Phenobilin hee Seieetenecctnnemames:. aoe T  Massengill 

Soo ee ee eee Norwich 





T 





*Material inserted in brackets is not part of ine br 


7C indicates that the preparatio 
confection) ; L, liquids and emulsions 


and name but merely explanatory. 
n is in the form of capsules; G designates gum (chewing 
S, solids or salts; T, tablets, wafers, lozenges + 
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sts : 5 . ‘ ; : 
bread.’’ It may be present in substances advertised as intestinal stimulants, 1- 


testinal antiseptics, adsorbants, stomachies, digestants, intestinal lubricants, and 
cholagogues. According to Belote and Whitney, it is used in materials advertised 
to the public for use in colds, grippe, rhinitis, coryza, disturbances of the liver 
and gall bladder, constipation and menstrual disorders. Even an aid to the 
reduction of edema appears in the list of substances containing phenol- 
phthalein. These authors have listed 104 preparations which ,contain phenol- 
phthalein. They emphasize that the list is by no means complete. It should be 
noted that the names of the preparations indicate a phenolpthalein content in 
only one-third of the series. Some state definitely that the preparation contains 
phenolphthalein. In many, the fact that phenolphthalein enters into the com- 
position is hidden in the term ‘*¢ompound.’’ 


Penicillin. Keefer and his associates (1943) reported a study of 500 pa- 
tients treated with penicillin by various observers. Sixty-nine reactions were 
seen. These were chills and fever, urticaria, or even reactions quite like serum 
sickness. Lyons (1943) made a similar report. Since that time a large amount 
of literature has accumulated showing that reactions from penicillin are rela- 
tively common, 

Reactions ave more frequently characterized by urticaria and angioneu- 
rotic edema, but fever is not uncommon and other types of skin eruptions may 
oceur. Some reactions are very severe and may appear identical with those 
seen in serum reactions. The symptoms may not appear for several days atter 
the administration of the drug has been stopped, and may continue for many 
davs. This is an interesting point when one remembers the rapidity with 
which penicillin disappears from the blood. 

Since penicillium is a commonly dist ributed mold, i would be expected that 
some persons would be sensitized to penicillin by their exposure to the mold 
and that the first injection of penicillin might produce a reaction m an already 
sensitized person. Such reactions seem to he very rare, . 

Contact with penicillin may produce dermatitis. It has been found chielly 
in physicians and nurses and is usually a dermatitis of contact type. Whealing 
has been reported as has edema of eyelids and conjunctivitis, 
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Toxie reactions may occur and should be distinguished from true allergic 
reactions. In the latter, Feinberg (1944) has found positive intradermal re 
actions; passive transfer tests may be positive (Criep, 1944), and Lamb (1945) 
reported finding precipitins. Heterophile antibodies were reported by Lyons 
(1943) which Cormia (1945) did not verify. Patch tests with erystalline peni- 
cillin have reacted positively (Pyle and Rattner, 1944). 


Tyrothricin.—This antibiotic has come into use as a local agent. It can- 
not be used internally because of its hemolytic effect but is helpful in treat- 
ment of surface infections. Grolnick (1946) was unable to sensitize by patch 
tests the skin of any of 171 persons and reports of clinical sensitization have 
not been published. 


Streptomycin.—This antibiotic has not been widely used in civilian prac- 
tice to this date. Toxie symptoms have been reported; particularly those of 
involvement of the eighth nerve have been very disturbing. With increased 
use of this substance allergic reactions may be reported. 


Thiamine hydrochloride.—The only reports of sensitivity to vitamins refer 
to thiamine. Some of these reactions followed intravenous and some followed 
subeutaneous injections. There had always been previous treatment with 
thiamine which probably sensitized the patient. Symptoms include rhinorrhea, 
urticaria, generalized itching, asthma and even cyanosis and collapse. Death 
has been reported, 


Acacia.—Inasmuch as acacia is sometimes used intravenously in combat- 
ing surgical shock, Maytum and Magath undertook studies to determine 
whether it would be possible to produce allergy thereto. In 19 animals, on 
reinjection, 4 showed mild anaphylactic symptoms; 3, severe symptoms; 2, 
very severe symptoms; and 3 died. This investigation was undertaken because 
a patient experienced mild anaphylactic symptoms, which responded to epineph- 
rine following repeated infusion with acacia solution. They emphasized the 
need for caution when repeated injections must be given. Bohner (1941) re- 
ported ten printers with asthma ‘rom inhalation of gum acacia used in offset 
printing. 

Narcotics.—Scheer and Keil reported (1934) that after careful review of 
the literature only 6 cases of allergy to codeine had been reported. They added 
a seventh. Codeine overdosage will produce a rash usually distributed on the 
inner aspects of the arm, the flanks, abdomen and the inner sides of the thighs 
and knees. The allergic skin manifestation differs in that it appears following 
normal or small dosage and differs in character. It begins as a multifollieular 
eruption on the patient’s neck, rapidly becoming intensely pruritic, scarlatini- 
form and involving the face and chest. 

The case of Scheer and Keil reacted to a dose of one grain. Intracutaneous 
skin tests and passive transfer were valueless, since codeine like morphine is a 
naturally urticating substance which produces so-called positive reactions in all 
skins. They did, however, observe a positive patch reaction in this patient 
following the application of codeine phosphate and a negative patch in the same 
patient from morphine sulfate. 

If this is to be taken as evidence of sensitization, it has added interest in the 
high specificity of the reaction since codeine differs from morphine only in the 
possession of a methyl group. For the patch test the drug must be in solution. 
Codeine phosphate solution, one grain to the ounce, was positive while eodeine 
phosphate powder was negative, 


DRUG ALLERGY 875 


Harris (1984) reports a case, typically searlatiniform in type, which he 
attributed to codeine. This cleared up within 3 days after discontinuing codeine. 
The patient later gave positive scratch reaction to codeine solution (1 grain in 
1 ounce of distilled water) while the control reaction was negative. The codeine 
reaction was very definite, with pseudopod formation. The patient could not 
be persuaded to make another trial of taking the drug. This may be recorded 
as a codeine rash, but the author should have carried his study farther, applying 
the same test to normal controls. 


Local anesthetics—Waldbott (1932) reports the case of a perennial 
asthmatic in whom on two successive occasions severe asthmatic paroxysms 
followed the application of cocaine crystals to the nasal mucosa. He reports 
sudden death following the application of procaine hydrochloride. 


Iodine, iodized oil.—Allergy to iodine preparations is not new. It may 
be severe, even fatal. The source of contact is occasionally hard to trace. Todized 
salt is an example. Waldbott mentions a patient with asthma associated with the 
eating of iodized salt. She reacted to various allergens but was not releved until 
ordinary table salt was substituted for iodized salt. Subsequent trial of iodized 
salt caused return of symptoms. When one considers the rather widespread 
use of iodized oil intratracheally in the treatment of respiratory allergy, it is 
surprising that more cases of sensitization have not as yet been reported. The 
writer has been told of two unpublished eases, one with shock, and one with 
death, which he has not authenticated. Goldstein reports a fatal iododerma fol- 
lowing the diagnostie use of iodized oil in the lung. 

A woman of my aequaintanee, allergic to iodine, found that she could not 
take laxative containing agar which is a seaweed product. 


Other Allergenic Drug's 


The preceding discussion in no way represents a review of the literature. 
Contributions are so numerous that space does not permit this. Most of the 
discussion deals therefore with the more recent observations. The following 
list of drugs to which idiosynerasy has been reported is probably not complete. 
Apparently one may become sensitized to almost any drug which may be intro- 


duced into the body. 


Acetanilid Creosote Mercurochrome Procain 
Allonal Cubeb Mercury Pyramidon 
Aminopyrine Digitalis Metaphen Quinine 
Antipyrine Dilaudid Methylsalicylate Rhubarb 
Argyrol Dinitrophenol Morphine Salicylic acid 
Arsenic Dionin Novocaine Salol 
Arsphenamines Emetin Opium Sandalwood oil 
Aspirin Ephedrin Pancreatin Senna ' 
Atabrine Epinephrine Pantopon Sommacetin 
Atophan Ergot Papain Stramonium 
Barbiturates Ethyl urethane Penicillin Streptomyein 
Belladonna Evipal Peptone — Sulfanilamide 
Bismuth Hyoseyamus Phenacetin Sulfonamides 
Bromides Insulin Phenobarbital Sulfur 

Caroid [odides Phenolphthalein Thiamine 


Chloral 
Cinchophen 
Codeine 
Codliver oil 
Copaiba 


Todoform 
[pecac 
Larodon 
Lumina) 
Lycopodium 


Pituitary extract 
Podophyllin 
Pokeroot 


Potassium chloroplat- 


inate 


Tincture of delphinium 


Turpentine 
Urease 
Veronal 
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Diagnosis of Drug Allergy 


As a rule there is no ereat difficulty in suspecting drug allergy in a 
eiven case. Proof is sometimes another matter. Since within recent years 
it has beeome evident that drug allergy may cause serious conditions such as 
acute hepatitis, exfoliative dermatitis, neutropenia, purpura, there should be 
less future difficulty in the recognition of new drug allergens. Experimental 
proof is not easy, since skin tests are not reliable, but relief of symptoms follow 
ing avoidanee may be looked upon as suggestive confirmatory evidence. 

Often the patient will inform the physician that he has an idiosynerasy te 
this or that drug. It is a foolhardy doctor who ignores this information and 
proceeds to administer the drug on the assumption that the patient is exercising 
his imagination. Allergists have frequent occasion, when listening to the 
patient’s recitation of his experiences, to marvel at how many doctors belong in 
this category. Sometimes the patient is in error, but this cannot be presumed, 
Many will state that they cannot take aspirin but can take empirin or acetidine. 
both of which contain aspirin. The aspirin death deseribed above was due to 
the fact that the patient who knew beforehand that he could not take aspirin for- 
got to tell the doctor until after he had swallowed the tablet. 

There are drug allergies who have never suspeeted the etiologic agent 
With them the interrogation must at times be most elementary before the possi- 
bility of drug idiosynerasy is established. The patient, asked what drues or 
medicines he takes, may promptly answer ‘‘none’’ even though he is taking a 
laxative each evening and a headache powder or aspirin several times weekly. 
‘A patient known to be allergic to atropine continued to have asthma and 
urticaria. We finally traced the cause to atropine in lapactie pills which 
were being taken daily as a laxative. Sulzberger has listed a series of inter- 
rogations designed to gain the necessary information. The list may be added 
to as needed. 


- Do you suffer from headaches? What do you take for them? 
Have you ever taken aspirin, pyramidon, ete? How long ago did you last take it? 
Do you sleep well? What do you take for sleeping? 
How are your bowels? When irregular what do you take for them, ex-lax, agarol, ete.? 
Do you feel well or run down? Do you take tonics, blood purifiers or herb teas? 
. Have you pain at the menses? Do you take pills or patent medicines for it2 
Have you hang-overs and what do you do for them? 
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5. Do you have stomach upsets and what do you use against them? 

9. When have you been to the doctor or the dentist last and for what? What did he 
prescribe ? 

10. Have you had any injections? What were they? Who gave them? What were they 
for? 

11. How are your sinuses and what do you do for them? 


12. Is the package of salt in your kitchen marked iodized? 


It should be borne in mind that drues with whieh one may come in daily 
contact are usually not thought of as medicines, phenolphthalein beine an 
example. Quinine, resorein, ete., may he used in suppositories. Tpecae is 
present in some tooth pastes. 

1 

The doctor should reeall always that the names of the drugs, especially 
proprietary drugs, do not always indicate the ingredients. 

There is no reliable diagnostic test for a suspected drug. Skin tests are 
more often negative than positive, even though the drug is allergenie. Those 
drugs which are simple plant extractives may give positive skin reactions 


DRUG ALLERGY 877 


Aspirin and quinine have been found to give true positive reactions more often 
than the others. Serious reactions have followed endermal testing and serateh 
tests are therefore to be preferred. Certainly no drug should be tested en- 
dermally without preliminary seratch. Certain drugs, particularly those of the 
opium series, are, like histamine, naturally urtieating. With them skin tests are 
therefore of no value. W. Jadassohn has found the histologic picture of wheals 
from the morphine series indistinguishable from that of histamine wheals. 
Eosinophiles were present in all. Sulzberger suggests that this may be inter- 
preted as indicating that eosinophiles are not characteristic of an atopic or 
allergic reaction, but are simply pathognomonic of a wheal, or of anv rapid 
exudative response. 

As has been seen in the discussion of the arsphenamines and gold salts, patch 
tests may be positive but do not necessarily indicate trouble in the individual 
ease. Conversely, patch tests may be negative in the presence of active allergy. 

Passive transfer has rarely been reported positive with drugs and we may 
say that in general passive transfer is negative. ; 

Duke has suggested a test for aspirin allergy based upon the observation 
that aspirin is insoluble in acid. This has been described above. Robinson’s in- 
travenous test for persistent arsphenamine sensitization has been deseribed. 


Treatment 


The simplest treatment is the best, avoidance of the offending substance. 
Sometimes, as in the arsenicals, other drugs with similar action may be sub- 
stituted. This is true among the analgesics and hypnotics, but the patient 
should understand that he may later develop sensitization to the substitute 
drug. Iurthermore the new drug should be substituted only after careful 
trial with greatly reduced dose. If nonreactive, the size of the dose may 
be gradually increased. 

Successful desensitization has been reported, especially with quinine. 
The same general principle is followed as in all other desensitization processes, 
eradual increases from an original minute dose. Heran and Saint Girons 
started with 5 mg. of quinine. The drug was given orally several times daily. 
At the end of one week one grain was being given daily. 

For the relief of acute symptoms adrenalin, ephedrin and the synthetic 
ephedrins are usually temporarily efficacious. Purgation, diuresis and suppor- 
tive therapy may be used as indicated. 

The antihistaminie drugs, Benadryl and Pyribenzamine, are valuable addi- 
tions to our therapy. They will usually relieve the urticarial type of eruption 
and control the itching of the eezematous eruptions. They do not relieve the 
eczema itself, They seldom control asthmatic paroxysms and fail often to con- 
trol rhinorrhea. Rarely these drugs may cause an urticarial eruption. 


Experimental Considerations 


The early suggestion that drug idiosynerasy might be a part of the picture 
of anaphylaxis, and its explanation in terms of hapten have been deseribed. 
On the clinical side Cooke emphasized early (1919) that hypersensitiveness to 
drugs is probably allergic and should not be confused with exaggerated normal 
reactions to the same drue. Among 15 eases he found a positive family history 
of allergy in 12 while in the remaining 3 the patients themselves had obvious 
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allergy such as asthma, hay fever or urticaria, Clinically, therefore, drug 
sensitization appeared to fit into the allergie picture. Furthermore the symp- 
toms were those found in the allergic group, not those of drug action. 

Successful passive sensitization of animals using blood from human beings 
with drug idiosynerasy has been reported by Bruck (antipyrine), Klausner 
(potassium iodide) and by Cruveilhier. Other investigators have failed to 
duplicate the results. Swift sensitized guinea pigs against a mixture of guinea 
pig serum and salvarsan and was able to desensitize with small preliminary 
doses. As far as they go these observations show a correspondence between 
clinical allergy and experimental drug anaphylaxis. Coke (1929) has reported 
successful passive transfer. While his patients did not give positive skin reac- 
tions to aspirin he found that if he himself took aspirin and then skin tested the 
patient with his own blood the reactions were positive. 


It should be borne in mind that sensitization need not be to the entire drug 
but may be to certain radicles thereof. One person may be allergic to iodine. 
Another, allergic to iodoform, may not be sensitized to the entire drug nor to 
the iodine, but to the methyl radicle. Maloney has observed a woman who was 
allergic to any drug containing the phenyl group in its nucleus, such as aspirin, 
pyranidon, antipyrine, phenacetin, quinine, luminal, allonal. 


CHAPTER LXVI 
ALLERGY TO BIOLOGIC PRODUCTS 


This might be classed as drug allergy were it not that the preparations 
used are animal derivatives, usually containing some amount of protein and 
that hapten activity is therefore not requisite. This is borne out by the fact 
that positive skin reactions and positive passive transfer are usually observed. 
Allergy has been reported to insulin, pituitary extract, thyroid, liver and 
pancreas extract. Even adrenalin has been incriminated, vasomotor rhinitis 
having been reported by Peshkin as due to the inhalation of epinephrine 
erystals. 

At times the gland secretion itself is responsible, while at others sensitiza- 
tions occur to the protein of the animal from which it is derived. Thus in- 
sulin allergy has been reported as due to crystallized insulin which is itself 
a protein, and to beef and pork. In some instances the menstruum is re- 
sponsible, reactions having been attributed to the corn oil or peanut oil in 
which the estrogenic hormone is dissolved. 


Insulin.—Jeanneret (1929) observed positive reactions to cow, hog, horse, 
and sheep insulin and successfully desensitized by repeated skin testing. Other 
early reports include those by Tuft (1928), Williams (1930), Grishaw (1951), 
Campbell, Gardiner and Scott (1930), Bryce (1933). Allan and Scherer 
(1932) reviewed the literature on the subject. 

Davidson (1932) reported a case allergic not only to commercial beef 
insulin, but also to purified pork insulin. In 1935 he reported sensitization to 
crystalline insulin. Bernstein, Kirsner and Turner have reported success- 
ful anaphylactic sensitization of guinea pigs with commercial crystalline in- 
sulin. 

J. H. Lewis sensitized guinea pigs with beef and pork insulin following 
which he demonstrated reaction to crystalline insulin by the Dale uterine 
strip technic, thus showing that sensitization in this case rested not on the pro- 
tein of the animal of origin but upon the insulin molecule itself. 

Williams (1933) reported the case of a woman who had been receiving in- 
sulin for six years without untoward effect, who then developed colonic hyper- 
irritability with edema of the eyelids, which was traced to pork insulin. On 
changing to beef insulin the symptoms cleared up and remained relieved. 

Murphy, Beardwood and Miller (1934) reported two cases, one with urti- 
caria in whom the sensitization was shown to be to insulin itself, and the other 
with an asthmatic reaction (an individual obviously allergic and with a pre- 
vious history of asthma), in whom the sensitization was moderate to insulin 
and more pronounced to pork. She tolerated beef insulin but the combination 
of two allergens, insulin and pork, promptly produced symptoms. These au- 
thors, like others, remark on the increased severity of the reaction, if insulin 
is given after a prolonged period of abstinence therefrom, l nsuccessful at- 
tempts were made to elicit passive transfer in the case reacting with Unearot Ue 
Successful passive transfer has been reported by Tuft, and by ( ampbell, 
Gardiner and Scott. 


S79 


RX) DRUGS 


Criep (1941) reported two cases, Staffieri and Vila (1943 ) reported three 
sensitive to erystallized insulin, and many later reports are available. Baldwin 
(1947) estimates that among the diabeties at the New York Hospital about one 
of each thousand patients reacts to insulin, Some earlier reports showed higher 
figures. It is probable that improved methods of preparation have lowered the 
number of reactions. a te 

Symptoms and physical findings.—Reactions range from local irritation, 
urticaria, generalized urticaria, angioneurotic edema, asthma, nausea, vomit- 
ing, abdominal eramps to general prostration and circulatory collapse. Local 
urticaria is the most frequent symptom. Johnson has described a late py- 
rexia with acute joint symptoms resembling rheumatie fever, coming on two 
weeks after insulin discontinuance, which he suggests might be similar to serum 
sickness or drug fever (see sulfanilamide). No deaths have been reported. 

Antigenic substance.—In many instances it may be shown that the patient 
is sensitive to crystalline insulin. In others the reaction is to the pancreatic 
tissue and may be a true organ specificity or it may be a sensitivity to pork pan- 
creas, for example, and the patient can use beef insulin without reaction. In 
other words, some of these reactions are reactions to the purified endocrine sub- 
stance, while others are sensitive to the tissue from which the product is made. 
This latter is not a true allergy to an endocrine product. . 

Evidence favoring allergy.—1. Modern methods of purification are such 
that after reerystallization a unit of insulin contains only about 0.001 mg. of 
nitrogen. However, as has been observed with pollen extracts, this represents 
sufficient protein to be of allergenic significance. 

2. Reports in the literature indicate that at least 8 to 10 days are required 
after commencement of insulin medication before allergic reactions appear. 

3. Passive transfer studies have been positive. 

4. Positive skin tests, reagins and precipitins are usually demonstrable, and 
loss of clinical sensitivity is coincident with the disappearance of reagins. 

). These four observations constitute strong evidence that allergy is play- 
ing a part, especially when coupled with the fact that symptoms are allergie in 
nature, 

6. Finally, Bernstein, Kirsner and Turner (1938) have suecessfully sensi- 
tized guinea pigs to both commercial and erystalline insulin, producing anaphy- 
lactie shock on reinjection. 

Treatment.—Sensitization may occur to the protein of the animal from 
which the insulin is derived or to insulin itself, which according to most recent 
observations appears to be protein in nature. If the first is the case a change to 
another brand of insulin may suffice. The various insulin manufacturers can 
provide pure pork insulin or pure beef insulin for those allergic to beef or 
pork. 





When sensitization exists to insulin itself, the problem is more ecompli- 
cated. Some who cannot take ordinary insulin find that they tolerate pro- 
famin insulin, or so-called ‘‘erystalline insulin’’ which appears to be a zine- 
insulin combination. On the other hand, I have observed one diabetic who 
experienced urticaria from protamin insulin and ‘‘erystalline’’ insulin, but 
tolerated plain insulin. 

If these procedures are ineffective, desensitization may be attempted. 
Such gradual desensitization is usually, though not always, successful. Collens, 
Lerner and Fialka desensitized two patients with commercial insulin starting 
with 0.0001 unit, and reaching a point at which both patients were able to toler 
ate 7 much as fifteen units twice daily. Desensitization lasted only for one 
month. | 
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Spontaneous desensitization is probably more frequent than has been gener- 
ally realized. It has been reported by several observers. As Criep states, ‘‘ Had 
so-called desensitization been attempted in Case 28 by repeated administration 
of small doses of tissue extract shortly after he developed the allergic reaetion, 
his subsequent tolerance of tissue extract naturally would have been interpreted 
as being caused by this procedure and not by a spontaneous loss of sensitivity 
as the facts indicate.’’ 

Thyroid extract—Rowe has described sensitization to thyroid extract 
derived from pork, in a woman who had been allergie to pork since childhood, 
which disappeared when beef thyroid was substituted. 

I have observed a middle-aged woman who reacted with constant 
headache whenever she took thyroid extract, which was relieved on its avoid- 
ance. The administration of synthetic thyroxin caused prompt return of the 
headache which again was relieved following discontinuance. Sodium or 
potassium iodide caused no symptoms. Serateh reactions were negative to 
beef, veal, pork and lamb. Endermally, pork and lamb were borderline, while 
beef and veal were negative. 

Pituitary extract.—Rowe has described extreme sensitization to pituitary 
extract with collapse and gastrointestinal symptoms. In a second ease urti- 
earia appeared when pituitary extract was recommended after a period of 
abstinence. It had previously been used over a period of eight months. <A 
third case ‘‘developed severe asthma and collapse after the eighth injection 
of a pituitary-like hormone.’’ 

Simon and Ryder have demonstrated an organ-specific substance common 
to the pituitaries of different animals and of man, to which one may be sen- 
sitized. 

The following case was deseribed by Vaughan and Pipes. 

A woman was known allergic to veal since childhood and had reacted by skin test 
to this protein. She also reacted to ragweed, June grass and orchard grass. For the 
treatment of menorrhagia she was given antuitrin S. She at once developed urticaria and 
cough, became cyanosed, and went into shock. The attending physician described the 
condition as ‘‘pufting up like a pouter pigeon.’’ She was treated with adrenalin and re- 
covered after four or five hours but urticaria persisted for four or five days. 


Phillips (1942) reported a case of ‘‘allergie shock’’ from the injection of 
Synapoidin, a combination of gonadotropin from human pregnancy urine and 
extract of anterior pituitary. The patient developed a scarlatiniform eruption 
followed. by massive urticaria. She then developed nausea, acute abdominal pain 
and collapse. Later an intradermal test was positive. 

Epinephrine.—Deissler has described a case sensitized not only to ther- 
apeutic adrenalin but also to synthetic epinephrine. Balyeat and Rusten 
deseribe a case of urticaria allergic to epinephrine. However, this case is not 
clear-cut, since the urticaria attributable to epinephrine did not oceur when 
foods to which the patient was allergic were eliminated. 

Pancreatin and trypsin.—Rowe states that he has observed gastroin- 
testinal reaction and migraine in a few patients who were sensitized to pork, 
after taking powdered pancreatin and trypsin by mouth. 

Liver and liver extract.—Rowe, who has reviewed the literature on the 
subject of liver allergy, states that one may be sensitized to liver taken as a 
food, without having symptoms from the muscle food of the same animal, 
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It seems entirely possible that organ specificity of parenchymatous tissues 
may exist, comparable to organ or tissue specificity in the lens, feathers, hair, 
and eges. In other words, liver may contain both beet protein and liver 
protein, the former being more specific for beef, the latter for any liver. 
Exeept for Criep’s case mentioned below, I know of no work that has been 
done to establish this, but not infrequently one will observe a patient who 
eats beef with impunity but cannot take sweetbreads or kidney or possibly 
liver or brain. Rowe’s patient could not eat beef or lamb liver but did tolerate 
chicken liver and the meat of beef and lamb without symptoms. Allan and 
Scherer have described sensitization to beef pancreas in the absence of 
sensitization to beef muscle. ' 

Vaughan and Pipes deseribed a reaction to liver extract. The patient 
had been taking liver by mouth. Two or three minutes after the first injec- 
tion of liver extract, 1 ce. intramuscularly, the patient became cyanotie and 
pulseless. There was no urticaria nor asthma. Adrenalin treatment resulted 
in prompt recovery. Other patients had been given the same extract in the 
same way without ill effect. This may have been an allergic reaction or simple 
syncope. 

The writer observed a patient who had received Chappel’s liver extract 
subeutaneously twice weekly for three or four months and who at the first 
injection after a lapse of six weeks developed asthma and urticaria. The 
symptoms, though definite, were not severe and required no treatment. No 
further hypodermie medication was given but the patient subsequently ate 
veal liver without symptoms. 

Criep (1938) found 6 reports of sensitization in the literature and added 
1 of his own. Reactions included asthma, urticaria, angioneurotie edema and 
anaphylaetie shock. Criep’s patient also had urticaria from strawberries and 
gastrointestinal symptoms from apples, oranges and cabbage. He became al- 
lergie to liver extract after a year of parenteral administration. He reacted 
to liver extract from beef, lamb, chicken and hog but not to serum or muscle 
extract from these animals. This appears to have been a clear-cut case of 
organ specificity rather than species specificity. Both direct and indirect 
testing were positive. Following avoidance, sensitization disappeared at the 
same time that reagins disappeared from the blood. 

Since Criep’s report there have been two others. Krantz described 
systemic allergic reaction after repeated liver extract injections. This patient 
reacted to horse meat and Krantz suggests that the liver extract may have 
been derived in part from horse liver. Gardner deseribed a case which he in- 
terprets as allergic reaction to the oral administration of liver concentrate. 
The patient was allergic to strawberries and ragweed. Following oral admin- 
istration of lextron, jeculin or extralin, all preparations containing liver ex- 
tract, she reacted regularly with severe weakness, dizziness, palpitation, and 
menorrhagia. No tests were made. Discontinuance of medication was fol- 
lowed by recovery. The administration of other constituents of these prepara- 
tions, especially iron preparations, caused no such symptoms. 

Kaufman, Farmer and Reich (1948) reviewed the literature and found 50 
cases reported to which they added eleven. They found the make of extract and 
the dose to have little relation to the reaction. Reactions usually occurred after 
several well-tolerated injections and then, they found, that injections might be 
continued with the same extract and, in many instances, no other reactions oe- 
curred. The clinical manifestations were quite varied. They believe that the 
reaction is not due to histamine but is on a true allergic basis, 


ALLERGY TO BIOLOGIC PRODUCTS 883 


Im such eases, when liver therapy must be continued, if sensitization is 
species-specific rather than organ specific, substitutions may be tried. Liver 
extract—Lilly is prepared exclusively from swine. Liver extract—Chappel 
is said to be prepared exclusively from horse liver. 


Ovarian hormone.—A number of reports have appeared indicating allergic 
reactions to ovarian hormone injections may be fairly frequent. In many in- 
stances it has been shown that the reaction is to the menstruum and not to the 
hormone itself. Corn, peanut, or other oil may be responsible for the reaction 
and change to a product in another menstruum may be all that is indicated. 
Zondek, Bernhard, and Bromberg (1945) found women showing various ¢on- 
ditions associated with menstrual or menopausal disturbances showed reagins 
to the steroid hormones. They believe this is evidence of allergy to endogenous 
hormones. 


Diagnosis and Treatment 


As in drug allergy, the first step toward diagnosis consists in an aware- 
ness of the fact that a patient receiving an endocrine product may become 
sensitized thereto, and the suspicion that allergic symptoms developing during 
treatment and, more particularly, if there has been an interim without treat- 
ment, may be due to some constituent of the medication. 

Skin testing may be of diagnostic value although a negative reaction is 
not as significant as a positive. Sensitization having been proved, effort 
should be made to determine whether allergy is to the hormone itself or to the 
protein of the animal from which it is derived. In the latter case substitution 
from some other animal source may be effective. 

If sensitization exists to the actual hormone and continued treatment is 
clearly indicated, desensitization may be tried. 


PART XIII 
CONTACT ALLERGY 


The poisonous weed, being in shape but little 
different from our English yvie; but being 
touched causeth. redness, itchinge, and lastly 
blysters, the which howsoever, after a while 
they passe awaye of themselves without further 
harme; yet because for the time they are some- 
what painefull, and in aspect dangerous, it hath 
gotten itselfe ax il name, although questionlesse 
of noe very ul nature. 
—CaprtaIn JOHN SMITH 


CHAPTER LXVII 
CONTACT ALLERGY TO PLANT AND ANIMAL PRODUCTS 


Definitions.—There has been much discussion concerning the appropri- 
ate use of the terms ‘‘eezema’’ and ‘‘dermatitis.’’ HEuropean dermatologists 
have used eezema in the same significance in which more recently we use the 
term contact dermatitis. Willan (1800) deseribed eezema as a ‘* condition 
generally due to the effects of irritation whether externally or internally ap- 
plied and occasionally produced by a great variety of irritants in persons 
whose skin is constitutionally very irritable.’? At that time physicians prob- 
ably felt that they had a fairly clear idea of eczema. Undoubtedly the term 
comprised a multitude of skin manifestations. I'rom the commencement of 
modern dermatology, around 1850, to the present, one dermatosis after an- 
other has been segregated from the group of eezemas, until today we may look 
upon Sutton’s description as being as good a definition as any: ‘‘It is a sort 
of dermatological serap heap from which, from time to time, some newly as- 
sembled group of symptoms is being removed as a distinet clinical entity.’’ 
This being the case, the term eczema is better avoided in a condition as clear 
cut as contact dermatitis. 


ee 


The term dermatitis venenata has been employed in a similar significance. 
In America we have come to think of it more as applying to contact dermatitis 
caused by so-called poisonous plants such as poison ivy, oak and sumac. How- 
ever, the term carries no such connotation, indicating only dermatitis due to 
the action of some poison. It may be and has been applied equally well to 
dermatitis due to the irritant action of drugs and chemicals. But it earries 
with it the idea of an intrinsically poisonous agent and is therefore not quite 
appropriate in allergy. The discussion therefore finally resolves itself into a 
choice between ‘‘contact dermatitis’? and ‘‘eontact allergy,’’ as the more ap- 
propriate term, There are valid arguments for and against each. 

Evidence of an allergic factor.— Those who doubt a basie identity between 
anaphylaxis and contact dermatitis stress the absence of anaphylactic anti- 
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bodies; the absence of reagins, as demonstrated by failure of passive trans- 
fer; the absence of evidence of sensitization of internal structures, reaction 
being obtained in the skin alone; and the fact that heredity appears to play 
no part. 

It is quite true that the evidence indicates that nearly all persons may 
be made to react to contact allergens, but this does not indicate a basie dit- 
ference. While all may be made contact reactive experimentally, most do 
not become so in the course of actual exposure. Furthermore, a high in- 
cidence of contact sensitization has been demonstrated only with a few con- 
tact allergens. An equally high incidence has been demonstrated with a few 
atopie allergens such as guinea pig or rabbit serum, horse serum and asearis. 

Since the demonstration of tissue antibodies, the presence or absence of 
circulating antibodies no longer assumes the importance that it did. Evidence 
of local sensitization in shock tissues in contrast to general sensitization makes 
the absence of systemic sensitization in contact dermatitis appear less impor- 
tant. 

To the writer the important facts are: that a particular skin is originally 
nonreactive to a substance which is ordinarily not poisonous; that direct 
contact with this substance must be established; that this first contact does 
not cause reaction; that there is a definite incubation period after which the 
skin does react in an abnormal way and continues to do so after repeated con- 
tact, for a more or less indefinite time; and that this abnormally reacting skin 
can be shown to be different from other so-called normal skin. The basie 
allergic requisites are thus fulfilled. The experimental evidence substanti- 
ating these points will be brought out chiefly in the discussion of rhus derma- 
‘ titis. 





Evidence of an originally nonreactive skin.—Spain (1922) observed that 
although 65 per cent of persons over 35 years of age react to the active prin- 
ciple of poison ivy, evidence of such sensitization was not found in 18 infants 
under eighteen months, similarly studied. Coca found only one susceptible 
among 12 children five years old or younger. This was a boy of five. Strauss 
tested 119 newborn infants ranging from one to four days old and found none 
to be allergic to poison ivy paste applied as a patch. 

Although the North American Indian and adult whites have been found 
susceptible to ivy poisoning in approximately the same percentage (Indians, 
56 per cent; whites, 58.8 per cent), the Eskimos of Baffin Land and, apparently 
the same race as the American Indian, did not react positively to test. Poison 
ivy does not exist on Baffin Land. 

Evidence such as this strongly suggests that we are born without sus- 
ceptibility to ivy poisoning and that its acquisition depends on postnatal ex- 
posure and contact. 

Evidence that an insusceptible person may be made susceptible by contact 
exposure.—Straus (1930) reported sensitization of newborn infants to poison 
ivy by means of cutaneous application in the form of a patch test, and by 
combined ingestion and cutaneous application. The skin Sensitization was 
general, not localized to the area at which the extract was applied. . In a 
later communication, 1934, he reported that feeding the extract alone did not 
produce cutaneous sensitization. Subeutaneous Injection did not produce 
sensitization, only one of ten infants so treated becoming sensitized. In this 
instance there may have been some degree of simultaneous cutaneous ¢ pplica- 
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tion. Cutaneous application with an ivy paste sensitized 72.9 per cent of 48 
infants, sensitization persisting thereafter at least for about 20 months. 

Artificial sensitization to ivy produced sensitization also to poison sumac. 
Straus concludes that the active prineiple in ivy and sumac is immunologically 
identical. 

Evidence of an incubation period.—Nestler (1904) who appears not to 
have been previously affected by primrose rubbed the unbroken skin of the 
left forearm repeatedly with the leaves and stalk of the plant. Not until 14 
days after the beginning of his experiment did he observe evidence of a 
dermatitis. Low (1921) who had had no previous sensitization to primula 
(primrose) rubbed the juice upon his arm. There was no reaction. Three 
weeks later he repeated the experiment. After eight hours he developed the 
characteristic local dermatitis. He then exposed his brother who was also non- 
susceptible in the same way, but with skin rubbing approximately once each 
day for nine days. There was no reaction. Three weeks later he again ex- 
posed the skin. I*our days after this renewed contact his brother’s skin re- 
acted with dermatitis venenata. 

Field and Sulzberger, using the former as subjeet, since he had lived in 
Europe and had not been exposed to poison ivy, produced sensitization in much 
the same way and established the incubation period as ten days. These find- 
ings correspond surprisingly with the incubation period in other forms of 
allergy. 

Evidence of an altered type of skin reactivity.—Bloch transplanted skin 
from a patient with iodoform dermatitis to another with a healing burn. He 
also transplanted some of his own skin, not reactive to iodoform. After the 
eraft had taken he dusted the areas with iodoform. A marked reaction re- 
sulted, limited to the section of skin obtained from the patient who was 
sensitized to iodoform. The patient’s own skin and Bloch’s graft failed to 
react. He repeated this experiment with a trichophytin-reactive skin (his 
own) and a negative control. The recipient, a patient with a chronic leg ulcer, 
was also nonreactive. After the graft had taken, he did skin tests with 
trichophytin on the patient’s normal skin and on each of the two grafts. Posi- 
tive reaction was observed only on his own graft. Although this latter is not a 
contact test phenomenon, it illustrates the point. 

Evidence that the sensitization is local, not involving deeper structures.— 
Kvidence of this is so abundant (absence of antibodies, negative scratch and 
endermal tests, absence of constitutional or other reactions following oral or 
hypodermic administration) that we shall limit ourselves here to the earliest ob- 
servations. It should be noted parenthetically, however, that Landsteiner and 
Jacobs (1936) have produced anaphylactic shock on intravenous administration 
of chemicals which when applied to the skin produced a positive patch reaction. 

Jadassohn found that iodoform caused no symptoms in eases of iodoform 
dermatitis when applied to the mucous membranes. Bloch found that in such 
cases even subcutaneous injection and internal administration as well as ap- 
plication to mucous membranes were ineffective. 

Low has described the case of a woman whose skin was sensitized to iodo- 
form and whose vagina was packed, following an operation, with iodoform 
gauze. She developed dermatitis of the vulva, groin, and lower abdomen but 


the vaginal mucosa remained unchanged even after twenty-four hours’ eon- 
tact. 
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It has long been thought that the same applied to the active prineiple of 
poison ivy, that it could be taken internally without symptoms. This is not 
altogether true. According to MeNair, symptoms of poisoning, even death 
may result, but even so, the most pronounced symptoms are cutaneous. He 
quotes the observations of Dakin over a century ago (1829) which showed 
clear evidence of greater susceptibility of the skin, even after the excitant 
had traversed the entire length of the intestinal tract: 

‘‘Some good meaning, mystical, marvelous physician, or favored ladies 
with knowledge inherent, say the bane will prove the best antidote, and hence 
advise the forbidden leaves to be eaten, both as a preventive and cure to 
the external disease. I have known the experiment tried, which resulted in an 
eruption, swelling, redness and intolerable itching, around the verge of the 
anus.’”’ 


CONTACT DERMATITIS DUE TO PLANTS AND PLANT JUICES 


The commonest of these is that to poison ivy, poison oak, primrose and 
Japanese or Chinese lacquer. This is an excellent point of departure in the 
discussion of contact dermatitis, (1) because it is one of the oldest manifesta- 
tions, (2) it is clearly defined clinically, and (3) much of the experimental 
work which has led to a clearer understanding, has been done with these 
allergens. 


Rhus Dermatitis 


Primula.— Although primrose does not belong botanically in the rhus 
family, nor indeed in the rose family, it is included here because of the similar- 
ity of its effects and because while research in this country has dealt with 
rhus, similar research in Europe has been based on primula as the excitant. 

The active crystalline substance, primine, has the composition C,,H,.O.. 


Rhus vernicifera.—Goldman and Pfosi write: ‘‘Laequer eczema has 
been known for more than a thousand years; in the early days in China it was 
mistaken often for leprosy. In the second century B.c. crushed crab was pre- 
seribed as a specific for lacquer skin irritation and this remedy is used in 
China to the present day. Kampfer in 1812 described lacquer eczema in 
Europe. In 1887 Allan mentioned lacquer idiosynerasy in natives. and 
foreigners in Japan. In recent times attention has been called to this through 
contact with mahjong sets, and also from the use of earphones, of telephones 
and radios and even old vases.’’ Japanese lacquer is obtained from the sap 
of rhus vernicifera (literally translated, the varnish bearing sumac). It is 
a small tree or shrub of the Orient. 

The active substance, urushiol, is a catechol with an unsaturated side 
chain of the formula C,H,(OH),C,;H.;. The active principle in rhus toxico- 
dendron appears to be identical. 

Toxicodendron.—Shelmire (1941) states that conservative botanists desig- 
nate three species, namely, Toricodendron radicans, quercifolium, and diversilo- 
hum. He cultivated several specimens of each of these species secured from 
various parts of the country. They were planted and cultivated under identical 
conditions. Since the variations on which difference in species is based were 
almost lost when cultivation was identical for all, he suggested that “this vari- 
able plant seems best treated taxonomically as a single pleomorphic species with 
several more or less consistent ecographic variations. ’’ He states that poison 
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sumae belongs to the genus Toxicodendron and not to the genus Rhus, and should 
be designated as Toxricodendron vernix rather than Rhus vernix or Rhus 
venenata. 

Mode of contact.—Some persons are so exquisitely susceptible to ivy 
poisoning that they insist that if they but walk through the woods, near ivy, 
they will develop dermatitis even though they do not touch the plant at all. 
MeNair has, however, concluded that contact with the sap of the plant must 
be established, that the allergen is not volatile. Contaet may of course be 
indirect as on the skin or bodies of animals or insects, on tools or on clothing 
(Howell has shown that smoke will not carry the active material except as 
particles of the plant may be carried in the smoke). Low quotes White’s deserip- 
tion of a six-year-old boy who was extremely susceptible to ivy poisoning. An- 
other boy had been employed to tear up the rhus plants in the neighborhood. 
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Fig. 266.—Primula. Primrose does not belong to the rese family but is in a family of its own, 


Primulaceae, 


Under careful supervision he subsequently washed his hands in hot soapy 
water followed with vinegar. Several hours later he took the susceptible 
child to a pond to bathe. While there he held him up by the armpits and 
rubbed his back. Two or three days later the child developed deep ulcers 
under the armpits and on the back, with the appearance of a severe ivy 
poisoning. After an illness of three weeks the child died. 

Sap.—The fresh sap emulsion is the only part of the plant whieh contains 
the excitant. Anthers, pollen, xylem, epidermis, cork cells, and trichomes are 
not antigenic unless contaminated with the sap. The plant is most poison- 
ous when containing most sap and when the leaves and stem are more sus- 
ae oes As a consequence there are more cases in the spring time: 
ewer when the sap is drying and the colors are appearing > leaves; 
and fewest during the dormant period from Nosesbex wie: ergs ae 
other factor which controls the frequency of ¢ hia 
contact. More persons are in 
other times. 


ases 18 the opportunity for 
the woods in the spring and summer than at 


rn et : . 3 > i : . ‘ < . 
There is one form of rhus poisoning in whieh the agent is not as easilv 
suspected or traced and in which symptoms are at times not as elear eut 
. . ; : ; 
namely lacquer dermatitis. 
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Fig. 267.—Poison ivy and oak. Specimens photographed in an oak bog show leaves with 
general shape more characteristic of oak than ivy. Lower right, however, shows ivy leaves grow- 
ing on the same stem with ‘‘oak leaves.’’ Upper left shows ivy berries, important in identifiea- 
tion. 
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Japan lacquer is widely used in the Orient as a furniture lacquer. When 
completely dry it is relatively harmless. Lacquerers wear gloves when en- 
gaged in their trade. It is stated that lacquer 1,000 years old has been found 
to eause trouble. Ilowever, as a rule drying and oxidation lessen its toxicity. 
Pusey has deseribed acute dermatitis following the handling of a cane coated 
with Japan laequer. In 1928 tins for canning pineapple in Hawaii were being 
passed through a hot bath containing one part commercial lacquer, five parts 
easoline. Handlers of these tins developed lacquer dermatitis. 


‘ 





Fig. 268.—True poison oak growing in California, as a tall bush. 


A few years ago the United States experienced a wave of popularity of 
the Oriental game mahjong. The boxes of the mahjong sets especially the 
more elaborate and costly ones, usually were finished “with Tapant Wet ae and 
a number of cases of lacquer dermatitis resulted. ak a 

Not all lacquered material causes lacquer dermatitis. There are natural 
lacquers of which the above is an example and artificial or synthetie ae nat 
Most lacquers in use in the United States today are in the latter Sybian ee 
ever, so-called Japan boxes, ete.. may represent the former group Artificial 
lacquers usually contain nitrocellulose, often pyroxylin and resin to sda 
adhesiveness, gloss and hardness (rosin, shellac, damage aha consis 
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sandarac, mastic and elemi). These are natural resins. Synthetie resins are 
also used such as ester gum, bakelite, lewisols, ete. Plasticizers are added 
to prevent cracking and peeling. These are usually oils such as castor oil, 
rape seed oil, linseed oil. I*inally there are solvents which are volatile such 
as ethyl acetate, butyl acetate, toluol, ethyl alcohol, benzol, ete. Pigments are 
usually added. As has been emphasized by Goldman and Pfosi, there is so 
much variation in the constituents of both natural and synthetic lacquers, 
that any case of suspected lacquer dermatitis should be tested against the 
particular lacquer under suspicion. 


These authors tested 61 cases of contaet dermatitis and 98 noneezematous 
controls, by patch tests, with 1 per cent Japanese lacquer in pure benzol, and 
with so-called artificial lacquers, an oil lacquer, a polish lacquer and a varnish, 
all applied full strength. Other control tests with possible contact allergens 
were applied. In the group with contact dermatitis from various causes they 
found that 29 or nearly one-half reacted to Japanese lacquer while only 2 re- 
acted to artificial lacquers. Among the controls 12 or approximately one- 
eighth reacted to Japanese lacquer while one reacted to artificial lacquer. 
No case reacting to artificial lacquer failed to react to Japanese lacquer also. 
Among the 29 positive dermatitis cases lacquer was the probable cause in 2 
and a possible cause in an additional 8. It would have been of interest in 
this series to have known also concerning reaction to poison ivy extract, 
particularly with regard to possible crossed reactions among the lacquer posi- 
tive cases. 

The authors bring out the point that, as first suggested by Bloch, the con- 
tact dermatitis patient is likely to react to eezematogenic substances which 
are not related to each other, in a rather general nonspecific way. The 
dermatitis patients reacted four times more frequently to Japanese lacquer 
than the control cases. This might be interpreted as tantamount to a non- 
specific reaction. We shall have more to say later concerning possible group 
reactions. 


Diagnosis of rhus dermatitis.—This is usually easy, based upon lo cation, 
character, acuteness and severity of the local lesion. As a rule there is a his- 
tory of possible exposure to poison ivy or poison oak. The lesion commences 
on exposed areas, hands or face, or elsewhere if one has been sitting or lying 
in the woods. The time interval following exposure is usually a matter of 
hours, rarely days. Contact surfaces soon become pruritic and red. Vesicula- 
‘tion oceurs early. Secondary lesions are apt to occur early on the ears, around 
the eyes and mouth and on the genitalia, transferred by contact with the 
hands. The acuteness of the reaction in a previously clear skin is most sug- 
vestive. However, it should be borne in mind that, even if there is a history 
of possible exposure, the inciting agent may have been some other contact 
substance. 


Patch testing.—This may be done with a minute portion of the leaf, not 
more than one-eighth inch square, but it is preferable to use diluted extract, 
since the reaction to even such a small bit of leat may be severe. Extracts 
of the leaves may be made in alcohol, ether or acetone. A very satisfactory 
procedure with rhus plants as well as with all other plants with which one 
may have oceasion to test consists in extracting one part by weight of the 
leaves or other test substance in five parts of acetone, with frequent shaking, 
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for twenty-four hours or longer. The acetone extract is then evaporated down 
to from one-half to one-fifth the original volume and stored in tightly stop- 
pered bottles appropriately labeled and dated. With this procedure one may 
eradually acquire a large series of test extracts. Therapeutic oil extract in 
serial dilutions, using sterile almond oil, corn oil or peanut oil, may be made 
from the acetone extract. Olive oil is rather more irritating, due to higher 
eoneentration of fatty acids. One drop of the original acetone extract may 
be used for pateh testing. Usually twenty-four hours’ application suffices, 
but the patient should understand that if the site becomes irritated sooner 
the patch should be removed, the site vently washed with strong soap such 
as Octagon soap and water, and a sterile protective gauze applied, until the 


doctor can read the test. 





Fig. 269.—Ivy dermatitis involving the backs of the arms, especially left. 


. Keeney, Sunday, Gay, and Lynch stated that tests made with a 1:25 peanut 
ol] dilution of an ether extract were accurate. Seventy per cent of those giving 
histories of ivy dermatitis gave positive reactions with this test, and 14 per cent 
of those with negative histories gave positive reactions. Shelmire (1941) states 
that oil extracts are far less antigenie than acetone or ether extracts of equal 
dilution. Ether extracts seem to be slightly less antigenic than those diluted with 
acetone. 

Local treatment. —The toxie glucoside was first identified in 1907. It was 
found that it could be precipitated in part by lead acetate. Most of the local 
remédies used since then have been based on this theory of precipitation. 
Potassium permanganate has been very popular as has ferric chloride, Strong 
soap has been relied upon by many. Sehwartz, Warren, and Goldman (1940) 
recommended a vanishing cream containing LO per cent sodium perborate Shel- 
mire’s experiments (1941) would serve to cast a great deal of doubt ‘on the 
efficacy of any of these measures, since he found the active principle of the oleo 
resin to be very stable under various conditions and almost impossible to remove 
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by any means after once on the skin. It would seem that the only safe practice 
would be to cover the skin, when possible, with some protective ointment before 
the expected contact. Anything else is of questionable value. . 
Specific treatment.—The prophylactic chewing of the ivy leaf is an old- 
time remedy which is not especially harmful since the toxic principle is not 
particularly irritating to mucous membranes. Unfortunately, however, some of 
it may be deposited around the mouth, causing severe rhus dermatitis and, when 
swallowed, may cause considerable gastric distress. 

Strickler (1918) attempted the oral administration of a tincture in dosage 
of 15 to 30 minims by mouth. 





Fig. 270.—Dermatitis venenata, very mild, involving dorsum of hands. 


The next advance was the parenteral injection of an alcoholic extract 
which, however, was quite painful. Molitch and Poliakoff (1936) immunized 
40 boys who were proved by patch test to be susceptible to ivy poisoning. 
They used a 1:50 alcoholic extract made according to the method of Spain and 
Cooke, rangine the dose from 1 ec. of 1:1,000 dilution to 1 ec. of 1:500. In- 
jections were given weekly. No local or systemic reactions were observed 
aside from itching at the site of injection. During the twenty weeks of treat- 
ment, with normal exposure to poison ivy, none developed rhus dermatitis. 
They coneluded that immunization lasts while the injections are being given, 
rarely longer than a year thereafter. 

These same authors (1938) injected 50 boys prophylactically, giving 1 
or 2 injections of commercial poison ivy extract in oil; 7 developed rhus 
dermatitis during the season; 39 controls not immunized all developed the dis- 
ease. The entire series of 89 were known reactive as evidenced by a positive 
past history. 

A distinet improvement was the change from an aleoholie extract to an 
extract in almond oil, which appears to be nontoxic and more potent than 
the alcohol extract and is painless when given deep hypodermieally or intra 


muscularly. 
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Results of treatment.—There has been some divergence of opinion con- 
cerning the efficacy of the oil extracts. Tor relief of the attacks we have 
used it routinely in those cases too far advanced to respond to the local ap- 
plication of ferrie chloride and have usually found it efficacious. An en- 
thusiastie report is that of Gowen who finds the almond oil extract safe, simple 
and efficient. He finds that one injection given in the spring of the year will 
sometimes protect susceptible individuals for as long as a year. After several 
annual injections one may be immune for one year, occasionally longer with 
out treatment. 

Unfortunately it is rather difficult to determine the efficacy of treatment, 
since a positive patch test does not become negative under therapy and since 
the actuality of exposure after the institution of treatment is always prob- 
lematic. Blank and Coca have observed parallel series equally exposed, one 
treated and one not treated. This was a group of civilian conservation corps 
workers engaged in mosquito control, clearing streams and swamp areas and 
necessarily exposed to exteusive contact with poison ivy and poison sumae. 
The first group received four injections at weekly intervals, of 0.5 ee. of 





Fig. 271.—Healing ivy dermatitis of the hands. 


a oil containing 10 per cent by volume of acetone and 0.1 per cent of 
SO Se extracted from poison ivy leaves with acetone and freed from chlo- 
. T . ©) ePRAIVA “7 1lar 7 pati , a 
rop yl. Group 2 received similat Injections of an extract containing twelve 
times the amount of poison ivy solids (1 ee. of extract containing 0.66 per 
cent solid). Group 2 received no injections. The injections were prophylae- 
os 'hose who developed ivy dermatitis were then treated either with the 
stronger extract, the weaker extract or with almond oil containing no ivy 
extract. : 
Two-thirds of the treated 

the untreated cases developed rhus dermatitis: 20 per cent 

of those treated with the weaker extraet and only 


: 7 per cent of those treated 
with the stronger were similarly affected. 


rly a AGE oe . . 
Che 66.7 per cent incidence among 
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controls corresponds closely with the normal incidences among the population 
at large, described by Spain as 65 per cent and by Deibert, as 58.8 per cent. 
Blank and Coca reached no statistical conclusion concerning the value of 
the extract in the treatment of rhus dermatitis once it had occurred. Since 
the subjects were equally exposed to poison sumac they conclude that ivy 
extract also protects against sumac. 

Sompayrace (19388) reports no benefit in phylactic treatment, once the 
eruption has commenced. In a control group of 14 not treated with ivy oil 
the average duration of the disease was 9 days. In a treated group of 9, the 
average duration was 11 days. Nor did he observe any definite improvement 
in pruritus, following desensitizing oil treatment. 

Shelmire (1940) advocated prophylactic treatment using an extract diluted 
in corn oil and given orally. The initial dose is one drop of a 1:100 dilution. 
Doses are taken daily and one drop is added every three or four days until a 
dose of ten drops is reached. In order to avoid irritation of the lips or mouth, 
the drops are placed in ordinary gelatin capsules. The ten drop dose is eon- 
tinued until an ounce of the dilution has been used when a 1:50 extract is sub- 
stituted. The initial dose is five drops and it is increased as before until a dose 
of ten drops is reached. If the patient is not too sensitive, a 1:25 solution is 
then used in the same manner. Shelmire does not beheve that prophylactic 
treatment by injection is as satisfactory as the oral method, and he believes that 
phylactic treatment by either method is of little or no value. 





7 > Si ‘ .eyy P . y of Pej 
Fig. 272.—Positive patch test to ivy extract (Rholigen). (Courtesy of Dr. A. H. W. ¢ iulfeild 


Preparation of extract.— 

Shelmire’s method.—Mature, green plants are collected, placed on paper, 
and dried in a dark room to preserve the chlorophyll, which is useful as a color- 
ing agent to delineate the patch site. After thorough drying, the plants are 
broken or finely ground in order to extract the maximum amount of oil. The 
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broken plant is loosely packed to within an inch of the top of a pint jar a 
covered with ether. The jar is sealed to prevent evaporation. The ether eoveres 
plant material should stand for a minimun of twenty-four hours. _ The ether 
containing the dissolyed plant resin is filtered and is then placed in an open 
vessel to allow almost complete evaporation of the ether. To facilitate handling, 
evaporation of the extract is discontinued just. hetore the liquid becomes too 
thiek to pour. The residue is a very sticky, viseid substance, varying in color, 
according to plant species, from a very dark green to ereenish-brown or black. 
Dilutions are obtained by dissolving the crude resin in acetone and are made by 
volume and not by weight. The 1:10 dilution is not a cutaneous ivritant 1 
properly applied. 

Method of Strauss and Spain.—F reshly collected leaves are freed of twigs 
and injured leaves, placed in an oven at 40 to 50 degrees until the leaves are 
quite brittle. They are then rubbed through a coarse sieve and the leat meal 
stored in dry sealed glass jars containing silica jel. The meal retains its activity 
indefinitely. . 

Ten erams of meal are added to 100 ml. pyridine. This stands for twenty- 
four hours in the refrigerator, and the meal is filtered off with a Buchner funnel. 
The filtrate is bottled as the stock solution. 

To a 250 ml. sterile centrifuge cup are added 100 ml. sterile distilled water 
and 40 ml. pyridine-ivy stock solution. Mix and immediately add slowly while 
shaking 40 ml, sterile 0.25 N sulfuric acid solution containing 2 per cent potas- 
sium alum by weight. <A fine green precipitate results. After mixing thoroughly, 
the centrifuge cup is capped with a sterile rubber stopper and allowed to stand 
for twenty-four hours in the refrigerator. 

The tube is then centrifuged and the supernatant fluid removed by a 100 ml. 
volumetrie pipette with a suction bulb attached. 

Then 200 ml. sterile normal saline containing 0.4 per cent phenol are added. 
The precipitate is thoroughly mixed with the saline by a sterile rod, and it is 
then centrifuged and the supernatant wash solution is discarded. A total of 
four 200 ml. sterile saline washings are made. Then sterile normal saline con- 
taining 0.4 per cent phenol is added to bring the volume to 40 ml, Sterility 
tests are then run. 

Care must be taken to mix the solution completely before making dilutions 
so as to obtain homogeneous sampling. 

This extraet may be injected without dilution further and is painless upon 
injection, 


POLLEN AND PLANT DERMATITIS 


We have given considerable space to the discussion of rhus dermatitis 
not only because of the extensive studies which it has received but also be- 
cause it is the one variety of contact dermatitis in which desensitization has 
appeared to be effective. The same is true to a lesser degree with pollen 
dermatitis and other plant dermatitis. Specifie therapy of other forms of con- 
tact dermatitis has so far been unsatisfactory. 

Contact dermatitis recurring at the same time each year, especially in 
the warmer months, is usually due to plants. 

Although the dermatitis under present discussion is customarily termed 
pollen dermatitis, it should be borne in mind that reaction may follow con- 
tact with other portions of the plant. In these cases dermatitis of the rhus 
type customarily occurs on exposed surfaces, especially the face and hands. 
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Symptoms occur only at certain seasons of the year, synchronous with the 


growth or pollination of certain plants. The following case history illustrates 
the usual sequence of events. 


A. professional man whose two favorite outdoor sports are golfing and hunting can 
golf through the spring and summer without misadventure. With the onset of the ragweed 
season each round of golf is followed by an episode of dermatitis of the face and hands. 
Patch testing shows him sensitized to ragweed pollen. With the advent of the huntirg 
season he has similar experiences and, in addition, develops dermatitis about the ankles. 
He wears high shoes or boots and the presumption is that the pollen or other plant dust 
works its way down the trouser legs inside the boots to the ankles. In addition, when 
hunting he develops a patch of dermatitis along the right side of the chin. Patch tests 
show him sensitized to gun oil and to pyrethrum. Contact of the chin with the stock of the 
gun is responsible for the local flare-up. This man has taken treatment with pollen oil 
for several years, deriving enough benefit to justify continuance. 


According to Brunsting and Anderson the first systematic reports of 
dermatitis caused by ragweed were those of Hannah (1918), and of Sutton 
(1919). Sulzberger and, Wise reported positive patch reactions in 1930. In 
1931 Brown, Milford and Coea reported that an oily substance in the plant 
was responsible for the contact dermatitis, and that this was different from 
the protein fraction responsible for hay fever and asthma. 

Dermatitis due to pollens usually affeets the eyelids, neck and exposed 
surfaces, especially above the collar line, the hands and ankles. 


Testing.—In performing patch tests for ragweed dermatitis Brunsting 
and Anderson found that ripe, unwashed pollen gives as strongly positive a 
contact reaction as that caused by the leaf or stalk. The pollen is moistened 
slightly with olive oil. Seratech or intracutaneous tests with water soluble 
ragweed allergen in 13 cases showed positive reactions in but 2. In a few of 
the serateh tests, although there was no immediate urticarial or flare re- 
action, local dermatitis appeared after three or four days. ‘They interpreted 
this as of the same significance as a positive patch test, due to the fact that 
after the scratch test the pollen and pollen oil had probably not been ade- 
quately removed from the skin. : 

Coca, in discussing the paper by Brunsting and Anderson, states that he 
uses the oil extracted from the leaf of the ragweed because it causes a much 
stronger skin reaction than that obtained from pollen which has been dried 
and stored for some time. He states that the oil in the leaf deteriorates rap- 
idly under similar conditions. 

Contact dermatitis due to pollen depends upon sensitization to the oil 
soluble fraction of the plant rather than the water soluble portion responsible 
for pollinosis. Brunsting and Bailey have successfully sensitized guinea pigs 
to pollen oil by local application. With daily application they found the in- 
cubation period to be from ten to thirteen days. The reaction was typically 
eczematous. The skin appeared to become generally sensitized since the re- 
action could be elicited at sites far removed from the primary reaction. Con- 
trol tests with burweed marsh elder and other common test substances were 
negative, indicating specificity. Passive transfer was negative. 

So far there have been but few reports of cutaneous sensitization of the eon- 
tact type to the water soluble fraction of pollen. Chobot deseribed a case of 
pollinosis successfully treated with the regular saline extract in 1954 who was 
tested endermally with ragweed extract in 1935. Te developed a typical 
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immediate urticarial wheal but the following day returned with an extensive 
exuding dermatitis of the entire tested arm. This subsided after five days. 
Subsequent patch tests with the saline defatted extract and the purified 
albumin precipitate of the pollen produced typical local dermatitis. This 
patient appears to have experienced dermatitis from the pollen protein. 

This is of interest in connection with studies that have been made on 
sensitization to water-soluble portions of plants. Vallery-Radot and his 
associates have studied grasses in an effort to determine what portions of 
the plant may cause allergic reaction in pollen allergies. Pollen extract and 
stamen extract gave equally strong reactions. The plant without these two 
elements still gave positive reactions, although less strongly so, while the 
root appears to have no antigeni¢ properties. 

Diagnosis and treatment.—The general principles of diagnosis and treat- 
ment are similar to those outlined under rhus dermatitis. Coca has shown that 
the contact excitant may be extracted from the leaves of the pollinating plant 
and this is the customary procedure. This is undoubtedly the simplest pro- 
cedure with those who are accustomed to make field surveys and can collect 
plants for extraction. Those who make their own pollen extracts from dried 
pollen grains may make contact extracts for testing as follows. When pre- 
paring extracts for use in pollinosis, first remove ether-soluble substances by 
thorough shaking in ether. Filter the ether suspension through paper, leaving 
the pollen granules as residue. I'rom the latter, prepare aqueous extracts for 
atopic testing and therapy. Evaporate the ether from the filtrate to obtain 
the fat soluble residue. This may then be redissolved in acetone to form a 
concentrated solution from which serial dilutions are made in one of the ap- 
propriate oils as described above. Patch testing is to be done either with the 
residue or 1:10 dilution in oil. Treatment is to be commenced with that oil 
dilution which gives but a very mildly positive contact reaction. Com- 
mercially prepared pollen oil extracts are available. 

Shelmire advocates the use of plant oils orally for the relief of plant der- 
matitis from any source. The method is deseribed under rhus dermatitis. He 
found prophylactic treatment quite effective. 

Reactions.—Reactions from treatment have been deseribed. Vaughan 
and Pipes have reported a patient who was receiving ragweed oil treatment. 
Ile had had many injections without misadventure. Within two minutes after 
one injection he reacted with severe abdominal pain and excruciating head- 
ache. This lasted for five hours. There was very little associated urticaria 
and no asthma. There was no exaggeration in cutaneous symptoms. Follow- 
ing this reaction the patient was relieved of his ragweed dermatitis for several 
weeks. Black observed a violent urticaria coming on within a few minutes after 
a subcutaneous injection of Parthenium in oil. The reaction recurred on two 
subsequent occasions using the same dose. It was clearly not due to puncture of 
a vein. Previous injections had been well tolerated. 

Shelmire finds anal pruritis and acute dermatitis from overdoses of the oral 
extracts. 


Contact Allergy Due to Other Plants and Plant Derivatives 
There can be no doubt that the allergie excitant responsible for contact 
dermatitis is much more active in certain plants than in others. This is es- 
pecially true of the rhus and primula families. On the other hand, certain 
persons are undoubtedly more susceptible to contact sensitization than are 
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others. These two factors, (a) allergenic potency or virulence (‘‘ poisonous 
activity ) and (b) allergie susceptibility, help to determine any number of 
specific contact sensitizations, some of whieh are high in frequeney, some rare 
ry ° e ; icant : : 
[here have been isolated instances on the one hand of sensitization to plant 
constituents or products that have been universally considered completely 
innocuous, and there are much more frequent instances of sensitization to 
products which through experience we have come to think of as potentially 
irritant. Examples of the former are the leaves, wood, sawdust and roots of 





Kig. 273.—‘‘Tulip fingers’’ type of dermatitis, usually occupational, associated with the handling 
of some vegetable, chemical, or other substance to which one is allergic. 
otherwise innocuous plants. Examples of the latter usually inelude the sap 
or some product of the sap which contains the contact allergen in much higher 
concentration. In the former group two factors are usually active, individual 
predisposition and extensive or prolonged contact. Thus, tulip fingers or tulip 
bulb dermatitis usually oceurs only in those whose occupation requires fre- 
quent contact with tulip bulbs and even then, only in those who are allergen- 
ically predisposed. Obviously, then, plant dermatitis often appears as an oe- 

cupational dermatitis. 

Allergy to plant saps and sap products.—One may say that all plant 
allergy is due to the presence of plant sap in some degree, but it is much more 
obviously so in some than in others. 

Adhesive plaster dermatitis——While about one in six persons using ad- 
hesive plaster develops skin irritation therefrom, this is usually nonallergie, 
due to mechanical factors such as tension, friction, maceration due to heat 
and moisture, retained secretions, scratching, skin infection and breaking 
down of the capillaries. Only from one-half to one per cent have been found 
truly allergic to adhesive plaster. Grolnick has demonstrated that a large 
proportion of those with nonspecific adhesive dermatitis following the ap- 
plication of plasters under tension, also react to the same plaster applied 


without tension as a patch test. 
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U. S. P. adhesive is a mixture of rubber, resin and waxes with a filler of 
an absorbent powder such as zine oxide, orris root or stareh. Rubber is the 
coagulated latex or milk juice of certain tropical plants. Resin is the residue 
following distillation of the volatile oil from the oleoresin of species of the 
pine family. Olibanum, a gum oleoresin, also present in adhesive, is a plant 
juice derivative. Lanolin, purified wool fat free from water, and yellow 
beeswax obtained by melting and purifying the honeycomb are also con- 
stituents. Balata, a raw gum resembling gutta-percha, derived from the 
latex of the bullet tree is often present. Zine oxide and starch serve as 
binders. Orris root is rarely used today. 

Grolnick tested a series of 275 with these various constituents, finding 
that about one-sixth react nonspecifically. Only two of the entire series were 
shown to be specifically sensitized. In a five-year search he found an addi- 
tional five not included in the study who were allergic to adhesive. He then 
tested these seven individuals with the various constituents’ finding all posi- 
tive to resin and three to rubber. No positive reactions were observed to any 
of the other ingredients. Grolnick’s incidence corresponds quite well with 
that of Bloch who found adhesive dermatitis in one among 200 normal Euro- 
peans and one among 100 eezematous patients. 

Adhesive appears to be a rather poor sensitizer, as is also indicated by 
the fact that among some 200 workers engaged in manufacturing plasters, 
who manipulated the raw rubber and pitch by hand, Grolnick found no ease 
of contact dermatitis. 


Substitutes for patch testing—The immediate interest in adhesive 
dermatitis les in the fact that this material is used in patch testing. A 
positive adhesive reaction will often obscure the reaction to the test sub- 
stanee. To avoid this Grolnick and Walzer suggested the use of nonmoisture- 
proof cellophane and a special collodion as protective material. 


Cellophane and collodion.—Grolnick states that when cellophane is used 
as the cover, it should be nonmoisture-proof, 600 weight. The proofing ma- 
terial contains a resin which has been found to cause contact reactions. The 
most practicable size for the cellophane dises is one and one-fourth ineh di- 
ameter. A special nonirritating collodion is used.* It contains acetone- 
pyroxylin solution six parts, highly purified acetone two parts, highly purified 
amyl acetate two parts, sesame oil one-half part, ether two parts. 

The collodion may be kept in a shallow, wide-mouth glass jar with serew 
cap, tightly stoppered. Thickening from evaporation may be corrected by the 
addition of acetone. The adhesive substance is applied with a test tube with- 
out lip, of diameter slightly less than that of the cellophane dise. The tube 
is dipped slightly into the collodion and a rine is transferred with slight ro- 
tation to the surface of the skin. following which, with the test substance al- 
ready in place, the cellophane dise is fitted over the ring and held by gentle 
pressure with a gauze sponge until the collodion has dried. i 

The test substance if solid or in the form of a paste can be apphed under 
the disc. If liquid it may be soaked into a small Square of blotter or well- 
washed linen. These must not be supersaturated. 

Several such tests may be apphed to one 
stockinette type of sleeve which is held i 
adjustable elastic arm bands. 


arm and kept in place by a 
n position at each end by a pair of 


*This is prepared by Johnson and Johnson, 
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The dises are removed after twenty-four hours, the collodion being easily 
dissolved with acetone. 

Duo adhesive.—Later Grolnick expressed preference for dises cut from 
white rubberized cloth, faced on one side only, applied with the rubberized 
side outside and sealed in the same manner with Duo Liquid adhesive. The 
latter is kept in jars and applied with a test tube in the same manner. Thick- 
ening in the jar is counteracted by the simple process of adding new duo from 
the tube. 

When plant oils are used on the skin Shelmire advises against covering the 
patch with anything. Covered tests are prone to give much more severe reactions. 

There are therefore available four procedures for pateh testing: ordinary 
adhesive, Duo Liquid adhesive and rubberized cloth faced on one side only, 
the uncovered test, and plain cellophane with special collodion. One or more of 
these methods should enable one to circumvent confusing sensitization to patch 
test materials. With all methods there may be temporary nonspecific edema or 
erythema immediately after removing the pateh which disappears in a few hours, 
after which the reactions appear more clear-cut. 

Other plant irritants.—Schwartz, Abramowitz and Ewarts (1938) have 
reported contact dermatitis from cocobolo wood. Distribution in the latter case 
was to the face, scalp, neck, arms, hands and knees and attributed to carving 
a cocobolo cane. Patch tests were positive and cure followed avoidance. The 
active agent is said to be an ether-soluble resinous oil similar to the oily ir- 
ritant in rhus. 

Goldsmith (1943) reported dermatitis from Semecarpus anacardium (Bhila- 
wanol or the marking nut). Sixteen postal workers developed a dermatitis from 
handling mail which had been contaminated with the oil from this tree. It is a 
member of the same family as the Rhus plants and grows in the hotter parts 
of India. 

Perianal eczema involving the intergluteal cleft was found by Grolniek 
(1938) to be due to Krameria and oil of cade, constituents of ‘‘Dorb’s Pile 
Ointment. ’”’ 

The writer has observed a woman with urticaria only at night, strongly 
allergic to corn. The excitant was traced to starched sheets. After cornstarch 
was no longer used on the sheets the urticaria cleared up. 

A woman experiences dermatitis from contact with morning glory vines. 
She is not allergic to the rather closely related sweet potato. She is also subject 
to ivy poisoning. 

Loveman described a woman with extensive stomatitis due to anise oil in 
a proprietary denture cream used for cleaning false teeth. There was dermatitis 
of the left palm, where she held the plate while cleaning it. Positive pateh re- 
actions were observed to the denture cream, oil of anise, anethol, the odor prin- 
ciple of the oil, and to oil of fennel (which also contains anethol). Avoidance 
cured the stomatitis and dermatitis. Intentional reexposure by eating anise gum- 
drops caused severe recurrence lasting over two weeks. Anise oil is used as a 
carminative and stomachie and as a constituent of some cough syrups. It is 
present in camphorated tincture of opium. It may be present in confectioneries. 
The seed is occasionally used in baking, and is one source of the flavor of certain 
liqueurs, especially anisette. It is found in certain gumdrops and in licorice. 
It is frequently used in perfumed soaps, toothpastes, denture creams, mouth 
rinses and perfumes, Anise oil is used on the skin in one per cent omtment 





for body lice and seabies, 
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Other causes of allergic stomatitis have included vuleanite dentures, hexyl- 
resorcinol toothpaste (probably due to an essential oil), salvia (sage) tea, the es- 
sential oil in lemon peel. 

Loveman’s ease also reacted mildly to oil of coriander which he states may 
account for her having had mild stomatitis previously after eating dill pickles. 

Pilot has observed dermatitis to chrysanthemum leaves in a florist, con- 
firmed by patch test. Only the leaves caused symptoms. 

Balyeat, Rinkel and Stemen report cases of contact dermatitis from 
Helenium. This plant occurs in every state of the union, abundantly in some. 
It grows along the roadside, in barnyards and wheatfields and is also used as 
a border in gardens. 

Greenhouse and Sulzberger report sensitization to the tansy plant, proved 
by positive patch reaction and the reappearance of symptoms on reexposure. 
Symptoms were those of a contact dermatitis on the exposed surfaces, and hay 
fever when in the vicinity of the plant. They remark that the tansy is a com- 
mon perennial rooted herb of waste places, kitchen gardens and waysides. It is 
a rank-smelling herb formerly popular as an abortifacient. It flowers from 
July to September. 

Harville has reported contact dermatitis due to Dicentra spectabilis, com- 
monly known as ‘‘bleeding heart.’’ This is a plant frequently used in gardens. 
The case occurred in a greenhouse worker and was proved by positive patch 
test and reappearance of the dermatitis on reexposure. A pateh test was made 
with pulverized leaves of bleeding heart. Pulverized leaves of primrose, chrys- 
anthemum, begonia, geranium and aster were used as controls. Attempts at 
passive transfer were unsuccessful. Patch tests with ether extract and with 
aleohol extract were positive while extracts in alkaline extracting fluid were 
negative. 

Although our great-grandmothers used camomile tea as a spring tonie, 
few of us today would reeognize the weed. It is distributed through all 
the states except Florida, and rather abundantly in those bordering the 
Mississippi, the east central states, Virginia, North and South Carolina, and 
on the Pacifie Coast. The variety of camomile (chamomile) known popu- 
larly as dog fennel contains a volatile oil and according to Rowe is a common 
skin irritant, responsible for some cases of dermatitis venenata. Rowe found 
that patch tests with other varieties of camomile than anthemis copula were 
less likely to be positive in sensitized eases. This is fortunate since the old spring 
tonic, anthemis nobilis, is a different variety and is oceasionally used by brewers 
as a substitute for hops. 

Dog fennel is widely distributed growing in vacant lots, barnyards, un- 
cultivated ground and waste areas. It has a small yellow flower with petals 
somewhat resembling those of the daisy but with a pale or yellow center. The 
leaves are doubly pinnate, with linear pointed pinnae. The stems are slender, 
trailing, hairy and branched. Both leaves and flowers have a strong though 
not unpleasant smell, 

Sternberg has described dermatitis of the scalp, neck and upper chest and 
hack, proved by patch test to be due to an infusion of camomile leaves used as 
a hair dye. He also describes a dermatitis of the face due to oil of eloves in 
Ingram’s Shaving Cream. 
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Levin reports the case of a Sweeper in a department store with dermatitis 
of the hands proved by pateh test and hy recovery following avoidance, to be 
due to the handling of sawdust. The literature on sawdust dermatitis would in- 
dicate that satinwood, oak, teakwood, ebony, Japanese hardwood, rosewood, 
mahogany and birch have also caused dermatitis. The presumptive agents are 
various oils and alkaloids. 

I have observed a man working in a paper factory who had extensive weep- 
ing dermatitis of both hands. Patch tests with several varieties of wood pulp and 
of paper were positive. Avoidance relieved him partially but not completely. 





Contact allergy to tobacco in an employee in a tobacco factory. 
to oceur. 


‘ig. 274.—Contact dermatitis. q 1p 
a ae Mata er ettesaent of areas in which contact is more likely 
A young lady typist had dermatitis of the palmar surfaces se the tiy 3 ) 
She gave positive patch reactions to carbon paper. She was then 
a number of brands and found that she was negative to and could 
This was probably due to the dye rather 


her fingers. 
tested with 
use a high grade Dennison paper. 
than the paper. 

Lee studied a postman with dermatitis of the hands and legs due to con- 


fice. Sy ; were always worse after 
tact with newspapers in the Post Office. Symptoms were alwa) 
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distributing the more voluminous Sunday papers. When in the course of his 
work he distributed newspapers into the letter box pigeon holes his nose would 
vet stuffy.* 

Lee describes the case of a woman with dermatitis of the vulva due to 
contact with Kotex. No tests were made but the condition cleared up after 
Kotex was no longer used. We have had a similar ease, urticaria being relieved 
by disearding Kotex. 

Huber describes dermatitis from burweed marsh elder in a man with symp- 
toms only in the late summer and in whom positive patch tests were observed 
to the leaf of burweed. The leaves of ragweed and sunflower caused no patch 
dermatitis. 

Smith has deseribed dermatitis of exposed areas from sensitization to 
creosote bush (Covillea glutinosa), a plant which is abundant over a large part 
of the arid section of the southwestern states, 

Caulteild has deseribed dermatitis of the fingers in handlers of tulip bulbs. 
The condition is known among horticuluralists as ‘‘tulip fingers.’’ Since this 
was an occupational dermatitis, treatment with an extract in oil was given, with 
good results. Welker and Rappaport reported an additional case. This patient 
protected himself satisfactorily with rubber gloves while handling tulip bulbs. 
Passive transfer was negative. 

Contact sensitizations have also been described to daffodil, cinnamon, figs, 
prickly pear, hops, marigold, gaillardia, cow parsnip and orris root. 

I have observed positive patch tests in a single individual, to pine 
needles, cedar, privet, abelia and clover. He also reacted to silk and soap. 
About 20 control tests were negative. We have seen two additional cases of 
dermatitis due to abelia leaves, relieved by avoidance of contact. 

Lancaster (1937) reports 12 cases of dermatitis venenata due to clematis. 
Kahn and Grothaus (1986) report contact dermatitis, angioneurotie edema and 
hay fever from Partheniwm hysterophorus (bastard feverfew, false wormwood, 
Mexican bird seed), a weed distributed widely through the South. 

Prosser White who has thoroughly reviewed the dermatologic literature 
lists the following additional plants as causing dermatitis of contact sites. Con- 
tact allergy has not been proved by patch testing as in the above cases but, by 
analogy, it seems to be the most probable explanation in most instances. 

Rungus. This is a tree of the Malay Archipelago which is as earefully 
avoided by natives as is poison ivy in this country. It is stated that the tree 
is manipulated with impunity by some persons. A vesiculating dermatitis fol- 
lows contact. 

Vanilla. Vanilla dermatitis was recognized as early as 1883 and was de- 
seribed by Jonathan Hutchinson in 1892. It occurs in sorters, cleaners and 
packers and in factory workers, as a typical vesiculating dermatitis of exposed 
surfaces, and is attributed to the ethereal oil. 

Silver Spruce wood has caused dermatitis in airplane factories. 

Hop may cause what is known as hop-pickers’ rash which is often aececom- 
panied by an acute catarrhal conjunctivitis known as hopper’s eye. 

Laurel has induced dermatosis of the hands and face. 

Ox eyed daisy, milfoil, mayweed, Australian dogwood, geranium, eucalyptus, 
common ivy, daffodil, asparagus, oil of cassia, angelica or cow parsley, cow 
parsmp, wild parsnip, fig, tomato, tobacco, Virginia creeper, alderwood, satin- 
wood, oak wood, chestnut wood, teak wood are also listed. 


* A ¥o Oe * - ys . 
Lee, Howard, Oshkosh, Wisconsin. Personal communication, 
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Low has described a case which reacted to bell heather but not to ordinary 
heather; also a man who developed dermatitis when handling sheaves of oats or 
of barley but who did not react to contact with oatmeal or barley grain. He 
therefore selected weeds that were mixed with the sheaves and found positive 
reaction to milfoitl. 

Plants used in testing, by Shelmire, are listed in Table D.C ee ES 

Foods. Food handlers occasionally experience dermatitis from contact with 
certain foods. Gelfand described a patient sensitized to celery root and leaves 
who also reacted to commercial oils from the leaves and seed. Hyposensitiza- 





i matitis istri ic the body is char- 
fig, 275.—C ine atopic and contact dermatitis. Distribution on eer. ! 
act ivlation liv peer ighi erie par Ret rodeemnatiia, The hands represent contact A rey either en 
. + ai st ‘ss. Scabies must, at times, be considered in differential diagnosis of a opie de s. 
A S@: Ss ess. , « é Su, € = 
tion was effective and the patient was able to continue at his occupation. He re- 
viewed a few other cases from the literature occurring especially in workers in 
celery canning factories and mentions a similar dermatitis among parsni] 
P . > Hd 
gatherers in Belgium. | | 
. . ‘Orv . , ‘ ra Table 
Zohn has deseribed an unusual case of allergy to sprnach in a tats ib 
dealer who developed dermatitis of the hands when handling spinach rut ‘ 
“ 9 ae WIN 2 ; a ; , + rience 
whom patch tests always remained negative. Chis patient also experi 
gastrointestinal symptoms and asthma from the eating of spinach, 
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The writer has observed a food handler exquisitely allergie to a number 
of foods some of which caused dermatitis. These latter were radish, turnip, 
cabbage, cauliflower, broccoli, mustard, strawberry, peach, apricot, beans, grape, 
okra, parsley, celery, eggplant, pumpkin, squash, cantaloupe, cucumber, water- 
melon, lettuce, wheat, rye, barley, oat, corn, onion, garlic, rhubarb. Others, such 
as apple, pear, cherry, lemon, orange, grapefruit, banana, sweet potato, tomato, 
peppers, buckwheat, tea, coffee, cottonseed, honeydew, chicken, did not cause 
dermatitis. 

Dermatitis from handling foods need not necessarily be due to the food 
itself. Traub, Gordon and Van Dyke (1937) report dermatitis of the face and 
arms from sensitization to yellow O-B (orthotoluene-azo-beta-naphthylamine) 
used to color oranges. They state that 90 per cent of Florida oranges in the 
New York market are artificially colored. Sueh oranges are stamped, ‘‘color 
added.’’ The dye did not penetrate the rind, testing with the inside of the rind 
being negative. 

Plant dust and house dust.—Stroud (1935) found patients who complained 
of itching dermatitis while working around threshing machines allergie to an 
oil made from the dust brushed from the machine. THe also found persons 
allergie to an oil extracted from house dust and reported relief by desensitiza- 
tion in both instances. 
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Sensitization in this category is usually to furs, feathers or leather. The 
writer has seen contact dermatitis of the ear, usually more marked on one 
than the other, from contact with feather pillows. Avoidance with the use 
of dust-proof pillow covers provides relief. 


Feathers.—Rostenberg and Sulzberger (1938) find goose feathers more 
highly reactive when used in the patch test than other types of feathers. They 
find feathers so frequently positive, especially in infantile eczema, that they 
recommend routine avoidance in this condition. 


Furs.—Dermatitis of the hands in the winter time from fur-lined cloves 
(usually rabbit hair) is quite common. The writer has seen an artist allergic 
to the paintbrushes used in his professional work. Most high-erade brushes 
are of sable. So-called camel’s-hair brushes are usually rabbit hair. 

The fur of clothing has usually been through so many treatment processes 
that it is not highly allergenic, especially as an inhalant, but still may cause 
contact dermatitis which is usually easily suspected because of seasonal oc- 
currence and location. 

While the costly furs usually go under their true names. the less ex- 
pensive ones rarely reach the ultimate consumer with a name which would 
enable one to recognize the original souree. Often the name implies an en- 
tirely different animal. A muskrat hat, for example, was made of eat hair. 
The following is a list of the more important furs that are usually altered and 
sold under different names, as listed by Feinberg. 


SPECIES ALTERED AND SOLD AS: 
Hare, dyed Sable or fox 

Hare, white K’ox 

Rabbit, white Ermine 

Rabbit, white, dyed Chinelilla 

Rabbit, dyed Sable 


R; ; j HV rTea € ra Sas j 
tabbit, sheared and dyed Seal, electric seal, Hudson Bay seal, muskrat 
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Muskrat, dyed Mink, sable 

Muskrat, pulled and dyed Seal, Hudson Bay seal, electrie seal, Red Rive) seal 
Mink, dyed Sable 

Marmot (woodehuck) Mink, sable, skunk 

Opossum 3eaver 

Goat sear, leopard 

Fiteh, dyed Sable 

Kid, dyed Lamb 

Otter Sable 

Nutria Seal, beaver, otter 


ur ‘dermatitis is especially likely to oceur among trappers and furriers. 
Much dermatitis apparently due to contact with furs is actually due to the 
fur dyes. 

Clothing.— Contact allergy to clothing often involves animal substances. 
Winter dermatitis of the wrist may be due to the sleeve of a chinchilla over- 
coat. Dermatitis of the neck may be due to a silk scarf, fleece collar. ete. 
Contact dermatitis has been described as due to mohair (goat hair) upholstery 





thumb from contact 


Fig. 276.—Contact dermatitis to animal hair. Involvement of the wrist and 
with a camel’s-hair overcoat. 


and clothing. I have seen dermatitis of one cheek in a person with positive 
patch reaction to wool, which was relieved by the simple expedient of having 
the patient protect the face from contact with a wool blanket at night. | 

Felt as an article of clothing usually applies to hats. The majority of 
felt hats are made of some kind of fur although the cheaper ones are of wool. 
The most expensive 


The next higher grade contains hare and rabbit hair. . 
Le 


hats are made chiefly of beaver while the intermediates are of nutria. 


writer has never traced inhalant allergy to felt hats. 
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Leather._Ilere sensitization may be to the leather itself or to a dye. 
Paraphenylenediamine or wrsal, a black dye whieh is very widely used on 
leather, fabries and even oeeasionally as a hair dye, is a frequent offender. 
This compound after oxidation enters readily into firm chemical union with 
protein. This fact probably explains the ease with which many become 
sensitized to it, and explains its value as a fur dye. Hatband dermatitis and 
watch strap dermatitis on the wrist are not uncommon. Occasionally derma- 
titis of the foot or ankle may be traced to leather sensitization. Sulzberger 
and Kerr have deseribed dermatitis of the wrists from boxing e@loves. 





Fig. 277.—Leather dermatitis from contact exposure to a truss. 

Schwartz (1936) reports wrist watch strap dermatitis due to ‘‘Oil Yellow 
Tl’? (amido azotoluene). This, used with amyl black, produces a fast black 
color. The latter dye was found nonallergenie in the cases studied. 

The following eases from the writers’ experience are of interest. The 
first had dermatitis of the hands traced to leather, which cleared up on avoid- 
ance until the following spring, when he again took up golf. Reeurrence 
from handling the leather grips on the clubs was relieved by taping them 
with adhesive. The second found that a dermatitis of the left palm was 
due to a leather cover on the steering wheel of his ear. Its removal resulted 
in cure, followed some months later by a new patch of dermatitis on the 
thumb and first finger of the right hand. It required some time before he 
realized that the later eruption was due to inadvertent handling of his key 
holder in his right trousers pocket. We have also seen contact dermatitis 
of the groin from a leather truss. 

Ifexa-nitrodiphenylamine, commercially called aurantia, has been used 
for years to stain cheap leather goods. According to Low, during the war 
many cases of dermatitis occurred from wearing helmets and hats lined with 
a leather substitute stained with aurantia. This same dye was in explosive 


CONTACT ALLERGY TO PLANT AND ANIMAL PRODUCTS 909 


hombs during the World War. When the hombs exploded they seattered a 
fine yellow powder whieh clung to the skin and eaused no dermatitis until 
about nine days later (presumably the period required for sensitization). 

Other causes.— Contact dermatitis of the hands due to fish glue, seen in a 
library worker, might be classed as of animal origin. 

A friend of the writer regularly develops urticaria of the hands when his 
hound dogs lick them. Contact with dog hair causes no trouble. Skin re- 
action to dog hair is negative. When other breeds of dogs lick his hands, he 
does not get urticaria. 


CHAPTER -LXVIII 
CONTACT ALLERGY TO DRUGS, CHEMICALS AND COSMETICS 


Contact Dermatitis Due to Drugs 


Low has deseribed contact dermatitis with vesiculation among employees 
engaged in the manufacture of morphine and strychnine. Lodoform which was 
used much more widely twenty-five years ago often caused contact dermatitis. 
Dermatitis of the hands from novocain and procain is rather frequent especially 
among dentists. Other drugs include formalin, oil of citronella, scharlach hk, 
phenylhydrazine, lysol, cresol, atropin, lanolin, quinine, resorcm, tar, ephedrine, 
hexylresorcinol, the arsphenamines, tincture of benzoin, nupercain, calmitol, 
chloral, mercurochrome, todine, bichromates, balsam of Peru, mustard, flaxseed 
and belladonna plasters, butesin picrate, picric acid, mercury, sulfur, arsenie, 
bichloride of mercury, medicated alcohol, turpentine, metaphen, potassvrum 
iodide, sudan ITT, The list is obviously not complete. Given sufficiently pro- 
longed exposure in one predisposed to cutaneous sensitization it would appear 
that almost any drug or other substance may eventually be added to the list. 

Some of the medications mentioned could logically be classed in the pre- 
ceding chapter, as plant derivatives. 

Ephedrine not infrequently causes contact dermatitis, usually around the 
nose and upper lp, after prolonged local use in the nose. The nasal mucosa 
may also be reactive, in which case the symptoms are of vasomotor rhinitis. 
Hollander (1936) has reported dermatitis of the penis in a pollinosis ease oc- 
curring when the patient neglected to wash his hands after using an ephedrine 
nasal spray prior to urination. It is of interest that patch test on the arm with 
ephedrine was negative but direct application of a spray to the penis caused an 
intense contact dermatitis. This is illustrative of the occasional case in which 
positive patch tests can be obtained only by application of the substance on 
the area usually involved in dermatitis. 

Nelson reported eezema of the hands which spread rapidly following local 
application of 2 per cent oil of cade ointment. Patch tests showed strong re- 
action. Alden and Jones have reported dermatitis venenata of the eyelids follow- 
ing the use of physostigmine salicylate in the eye. The writer has observed two 
persons allergic to ‘‘Vick’s’’ preparations. One developed contact dermatitis 
of the neck from salve, the other vasomotor rhinitis from nose drops. 

Abramowitz and Noun remark that when chloral hydrate was used ex- 
tensively there were few reports of idiosynerasy. 


Most of the few discussions 
dealt with idiosynerasy to chloral when taken by 


mouth, although there have 
been some reports of dermatitis from contact with ointment containing ehloral. 
They report the case of a druggist with dermatitis of the hands resulting 
from occupational contact with the drug. Repeatedly the hands cleared 
up on avoidance and broke out again after contact. Patch tests were positive 
down to 1 per cent concentration and were negative on controls, 

lord reports a case of contact dermatitis di 
positive patch test to the drug 
face, sealp and neck following 


le to quinine, confirmed by a 
, and manifested by a vesicular dermatitis of the 
two applications of Krem] hair tonie. 
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Several months later the same patient returned with a similar dermatitis 
involving the penis, scrotum, eyes, cheeks, ears and sides of the neck. It first 
started on the genitalia. This time the etiologic agent was found to be a contra- 
ceptive vaginal suppository containing quinine bisulphate and boric acid in a 
cocoa butter base. 

Vaughan and Fowlkes have described dermatitis of the penis in a man_ 
allergic to cocoa whose wife used a contraceptive suppository with a base of 
oil of theobroma. 

Sulzberger and Kerr report an inflamed vesicular dermatitis of the scalp, 
face, eyelids and neck from allergy to a hair tonic containing quinine, widely 
advertised as a dandruff cure. , 





Fig. 278.—Patch tests. The substances tested may be recorded on the adhesive covering. 


Sulzberger and Kerr report an interesting case of calmitol sensitization, 
a man with dermatitis of the left hand and wrist, the sides of the neck and the 
genitalia. He himself did not use ealmitol, but his wife had been using it for 
chronic pruritus vulvae. Upon her discontinuing it, the husband’s dermatitis 
disappeared. 

Sulzberger and Kerr report Mazon ointment dermatitis in a woman who did 
not use the ointment herself but whose daughter did. She developed symptoms 
after repeatedly washing her daughters’ clothing. 

Sulzberger and Morse have reported contact dermatitis from wool fat 
(lanolin). This is often used as a base for ointments. As has been said in the 
discussion of trichophytosis it happens not infrequently in dermatologie prac- 
tice that a patient becomes sensitized to the therapeutic ointment. If therefore 
a patient who is being treated locally with an ointment or other local medica- 
tion inexplicably gets worse, the possibility of sensitization should be con- 
sidered and patch tests should be done with the ointment. Patients with 
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dermatitis of lone standing who have tried many ointments should be tested 
with the various ones. Occasionally all that is necessary for cure is total dis- 
continuance of local applications. It is well before prescribing any new oint- 
ment to do patch tests with it. 

Gelfand has described dermatitis of the sealp and neighboring portions of 
the skin from ‘‘liquid arvon,’’ a proprietary hair tonie containing salieyhe 
acid, resorein and potassium arsenate. He found the third constituent re- 
sponsible for symptoms. One should test with each of the constituents. Ayres 
and Anderson have described sensitization to salicylic acid. We have seen 
sensitization to resorein in hair tonie, 





‘jo 97C ‘ Wal > > c e , 7 ; 
Fig. 279.—Contact edema of the uvula due to neosynephrine repeatedly instilled into the nose 
over a long period for relief of allergic coryza, 


Chemical Dermatitis 


Here again the list is so lone (and increasing rather rapidly) that it 
hardly seems worth while to attempt to enumerate all of the chemicals which 
have been shown responsible for dermatitis. Certain of the dyes used in 
dyeing clothing, leather goods, and other materials and dyes in cosmetics are 
frequent ‘auses of trouble. Some chemicals which are normally not at all 
Irritating may become allergenic, while others which are mild irritants may 
hecome extreme irritants to some persons. Some contact agents to which most 
of us are rarely exposed may be commonplace to a person working with them. 
¢ onsequently much of the contaet dermatitis that we are called upon to treat 
Falls properly in the category of occupational dermatitis. It should be borne 
in mind that not all occupational dermatitis is allergic. Natural irritants 
ieee and sometimes just plain dirt and trauma contribute their ae i 

es.—Dye dermatitis is ofte ‘cupation: ‘Cafferty 1 
from ies 2 per cent of ind vidas ea “ ae ae ie 
Ingram states that 4 per cent of owed Aenea ts si eae, peeves: 
Neha tS é uals show a ‘‘natural’’ idio- 
syncrasy toward paraphenylenediamine. 
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Criep has recently reported dermatitis from Easter egg dyes. 
Occupations and possible contact excitants are listed in Tables LXVILLE and 
LXIX. 


TABLE LX VIII.—OccuPaTIONAL EXcITaNnts* 











OCCUPATION AGENT PRODUCING DERMATITIS 

ENULOCYPOISa= > eee ee eet ee Bichromate. 

DAKOT Biers ald aero te Se _Flour or sugar, possibly related to the arsenic content, 
also to cottonseed oil and potash; the former being 
used in bread, the latter in pretzels. 

AERO RS airy chara en A eo ee i Quinine, resorecin, mercury, and sulfur in hair tonics. 

EP OTUUO RS a oa ce ei ce Arsenic. 

PMU raaSt eT Ss 2 a eee ee ee eT Mercury. 

Chemists___-~_-------------------- Many irritants handled by them. 

(Glayany oF OST HO) gehen = a ee Benzine or bichromate. 

Sa) Re Se Sey eh ee, ae Patent cleaners, strong soap, kitchen insecticides. 

DGnTSiS ee oer cee ae Novocain. 

Wieciropiiters= eee re Cyanide and various acids. 

ilectroty penis oe ea 5 x _-Copper sulfate and hydrochloric acid. 

Obst yiWbdr yoy e eee. es Se Action of arsenic, formalin, sodium chloride or pyre: 
thrum. 

HOTCStCnS =e ee ee ee Poisonous shrubs and sprays. 

TTIGt eS en eee A Arsenic and paraphenylenediamine. 

Ghard enere sta se es Se ee Plants, arsenic, insecticides, lime dust, and fertilizers. 

GTOUCT Base ee ee he = Handling of sugar and flour. 

Interior decorators. 2 5254-2 = Artificial coloring in fabrics. 

OWES ae ki er Cyanide. 

Millinersss_. 2225 = --- Dyes and arsenic. 

Munition workére=--_-=. -.---+--.-- Various explosives. 

INCUPSES eee eee Se SS Bichloride, formalin, medicated alcohol, lye or other 
antiseptics used in scrubbing up. 

Painters ses eee ee Turpentine, varnish remover, arsenic, linseed oil, and 
aniline dyes. 

Photographers==-- == - 5+ ===. Pyrogallol, metol or caustic soda. 

Photogravure workers__-_--------- Paranitralin red. 

Photostatie operators===——-=—=-——_— Chromates. 

Piano wOTmer. 222 = se d Aniline dyes and arsenic in felt. 

Polishers-on umetales== t= --= === Oxalie acid, turpentine and bichromate. aes 

Printerad oo atte = a Arsenic, artificial coloring and hydrocarbons in inks. 

Soap workers_-_------------------- Strong alkalis. 

Surgeons------------------------- _Antiseptics used in scrubbing up. 

‘Tanners. i.e seat e a ee Hae Bichromate and hydrochlorie acid. 

Washerwomen -—-=--_ -___----_ ----= Patent cleaners, strong soaps and roach powders. 





*Andrews: Diseases of the Skin. W. B. Saunders Co.. Philadelphia. 


Dyes taken internally.—Skin eruption due to aniline dye products need 
not necessarily be due to contact exposure. Baer deseribed a woman with an 
erythematous maculopapular eruption of the neck, shoulders, arms and fore- 
arms, on covered and uncovered areas who also had nausea and cramps com- 
ing on from 2 to 3 hours after meals, sometimes with associated diarrhea. 
There was no history of allergy. The condition responded to palliative 
dermatologic therapy but recurred after several months. Food tests were 
found negative and a green coloring matter used in velatin came under sus- 
picion. This was described as containing 2.6 per cent certifiable aniline eolor. 
When she ate the green gelatin on trial, dermatitis returned. When the same 
brand of gelatin without the green color was eaten dermatitis did not appear. 
Patch and passive transfer tests were negative. 

Fifteen coal tar dyes have been approved by the Food and Drug Admin- 
istration for use in foodstuffs. 

Baer states, ‘‘The response of the patient to the aniline dye was a gen- 
eral one, not based on an idiosynerasy ; henee it was a toxie rather than an 
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allergic reaction. The procedures that are used to demonstrate allergy 
(passive transfer, scratch, patch and intradermal tests) were entirely wn pro- 
duetive.’’? Later, he remarks, ‘This reaction may be regarded as similar to 
the gradual development of a sensitivity to drugs such as arsphenamines, 
amidopyrine and quinine. I believe that over a protracted period this patient 
has become sensitized to the aniline dye in a manner similar to the develop- 
ment of idiosynerasy after exposure to the hair and fur dyes.’’ 


TABLE LXIX.—Sprciric Excirants OF CoNTACT DERMATITIS, OCCUPATIONAL GROUP* 








GROUP INDIVIDUAL MEMBERS 








Dye intermediatess===_ = ea ae Aniline compounds, nitro compounds, nitroso compounds, 
dinitrochlorbenzol, naphthalene and compounds, an- 
thracene and compounds, benzidine and compounds, 
benzanthrone compounds. 


Bar .d'yogae he © ere ee came ee -araphenylenediamine, para-amido-phenol, aniline black. 

Leathered yess. 2 aia ee Nigrosine, Bismarck brown, amido-azo-toluene hydro- 
chloride, 

Fnoto developetsi< 22-22 =i S. Paraphenylenediamine, paramido-phenol and compounds, 


hydroquinone, metol (sulfate of monomethyl para- 
midophenol), pyrogallol. 

“lope fle epee Se eres ee Se eee ee Those containing free alkali, olive oil ‘‘foots’’ or cocoa- 
nut oils, medicated or perfumed ones. 

Rubber compounds and impurities--_Wild rubber, hexamethylenetetramine, guanidines, tetra- 
methyl-thiuram disulfide, phenyl beta-naphthylamine, 
para- and orthotoluidine, tri-ethyl, trimethyl tri- 


amine. 
Insecticides and fungicides_________- Mercury, arsenic, fluorine, nicotine, pyrethrum or com- 
pounds. 


OS Ede se a Be nee oF Tri-nitro-toluene, tetra-nitro-methylaniline, fulminate of 


mercury, tri-nitro-resorcin, sensol, lead styphnate. 


BORIC CS ta one tees ee eee Containing irritant dyes, oils and perfumes and other 
chemicals, 

Oils, vegetable and mineral_________ Essential oils, sulfonated oils, cutting oils, coning oils, 
petroleum distillates. 

Pabridutlytecca. ses ie ee Crystal violet, malachite green, auramine, chrysoidine 


R, metanil yellow, chrome mordanted dyes, amino- 
azo-benzol, brilliant indigo 4G, black X dye, erio 
black, hydron blue, inanthrene violet R. R., iona- 
mine A. S., methyl violet, pyrogene violet brown, 
orange Y, orange R, safranine, sulphanthrene pink 
I. F., Victoria blue, Victoria green. 
Rosin, synthetic resins and Waxes___.Rosin, wood rosin, burgandy piteh, dammar, phenol 
formaldehyde resins, urea formaldehyde resins, 
trichlornaphthalene (halowax), all chlornaphtha- 
lenes, chlorinated waxes. 


*Schwartz: U. S. Public Health Reports. 





As long as people continue to believe that positive skin test or passive 
transfer is necessary for the demonstration of allergy, apparently paradoxieal 
Statements such as this will continue to appear. The author does not take into 
account the large number who have steadily ingested the same dye produet 
without symptoms. He further states, ‘Interest is aroused not only by the 
natural sensitivity of the patient to such a dye but by the ease with which 
the sensitivity can be acquired.’ The point of view would have been changed 
if he had added one phrase to the last Sentence, ‘‘the ease with which the 
sensitivity can be acquired by an occasional individual. ’’ 

Clothing. Dermatitis from clothing is not necessarily due to the original 
cloth material. It may be due to the dye or to chemicals employed in “<finish- 


BA RT OR on, Pe ; 
ing the goods. This is brought out in the work of Schwartz in his investiea- 
tion of stocking dermatitis. 
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A “‘finish’’ is used to soften fibers or to give fabric a ‘‘erunchy’’ texture, 
to give a fluffy texture to wool, to render fabric relatively waterproof, or to 
diminish lustre. The finishes used in men’s socks are usually sulfonated oils 
or fats, especially sulfonated castor oil or olive oil used alone or mixed with 
mineral oil, unsulfonated oils or borax. Women’s hosiery may be rendered 
somewhat waterproof by treating with starches, gums, gelatins, Japan wax, 
beeswax, paraffin or other waxes. Inorganic salts used to diminish lustre in- 
elude zine sulfate, barium sulfate, aluminum sulfate and titanium oxide. 

Sehwartz (1941) discussed the use of synthetic resins in fabrie finishes 
as a cause of dermatitis which needs attention. 

Dresses.—Goodman and Sulzberger describe a characteristic picture for 
dress dermatitis. Most of the women were middle-aged and overweight, sub- 
ject to hyperidrosis, particularly of the axillae. Dermatitis affects the axillae 
and periaxillary regions but spares the pit. This is of diagnostic impor- 
tance since the pit is usually involved in moniliasis, seborrheic dermatitis and 





Fig. 280.—Nickel dermatitis of the neck due to a so-called “platinum” pendant. 


psoriasis. With more extensive involvement the antecubital spaces, the sides 
of the neck where the dress touches and extending down to where the under- 
clothes protect, may be involved. In severe cases the extensor surfaces of the 
arms, thighs and buttocks and the entire face may be involved. They saw 
no eases with involvement of the hands or below the knees. Even in the gen- 
eralized cases, the axillae and antecubital spaces were most severely involved. 
The dermatitis is of the character of contact eczema. Some cases have as- 
sociated axillary sweat gland abscesses and furuneles. The authors believed 
that allergy to dress materials may even play a part in the causation of hidro- 
adenitis, appearing without manifest dress dermatitis. There is often an as- 
Patch tests with the particular dress materials 
any 


sociated seborrhea of the sealp. ' 
under suspicion were usually positive. It is not sufficient to test with 
black dress material. It must be the particular black dress material under 


suspicion, 
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Since some patients show polyvalent sensitivity, reacting a tee 
shades and colors, it is difficult to advise the patient meee mre | ne ‘ i 
or color will prove harmless. In some instances of marked 2 yva . a 
activity, it was necessary to test the patient with material from eae 


dress before it was purchased. 





Fig. 281.—Dress dermatitis. Note distribution below neckline of dress, and above the top line of 
the slip. 

Men’s clothes, The distribution of clothing dermatitis in man is dif- 

ferent. Here the lees are involved from the ankles to the lower edge of the 

underwear. Popliteal spaces and posterior and inner aspeets of the thighs are 


involved; extensor surfaces less so. The lower border may stop at the shoe 
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top or extend on to the feet or toes. The eruption is not as acute as it may be 
on females, usually not vesiculating. It is ehronie, erythematous Pealcann 
somewhat lichenified and infiltrated. Pruritus is severe. The mek and wrist 
may be involved. Polyvalent dye reactivity may be present. | 

The condition may be occupational, occurring, for example, in tailors 
and sewing machine operators. Treatment recommended by Goodman and 
Sulzberger includes avoidance, soothing lotions, x-ray treatment. Even so 
several months may elapse from the time of last exposure to complete freedom 
from symptoms. 

Substances on clothing.—Daker (1938) has reported contact eezema from 
wearing dresses which had been hung in a closet with paradichlorobenzene 
Cakes of this chemical volatilize and are used as a moth preventive. Paton 
a was positive and cure followed removal of the eake and cleaning of the 
dresses. 





Fig. 28S2.—Dress shield dermatitis of the axilla. 


_ Method of preventing dress shield dermatitis.—Schwartz and Andrews 
(1938) find that the irritation occurring in some people from contact with 
thin rubber goods may be due to the chemical used in processing. Thus thin 
goods such as the rubber in dress shields, condoms, surgeons’ gloves, are usu- 
ally vapor-cured with sulfur monochloride. Hydrochloric acid is a byproduct 
which is often not completely neutralized in the processing and becomes a 
potential irritant. Heat, moisture and friction predispose to irritation by 
the acid. Perspiration appears to soak the acid irritant out of the rubber 
and into contact with the skin. Such cured rubber goods which are to be 
worn next to the skin should be neutralized with ammonia vapor. The wearer 
who finds these materials irritatme should soak the rubber in a mild alkaline 
solution of soap and sodium earbonate and rinse well. After this the materials 
are usually no longer irritating. 

In this type of dermatitis Sehwartz and Andrews observed negative 
patch reactions. We are dealing more with chemical irritation than with 
allergy. Their investigations were with dress shields and sanitary belts. 

Stockings and socks.—Schwartz reports linear dermatitis due to a dye 
used in coloring stripes in rayon hose. Another patient was unable to wear 
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new unwashed blaek rayon socks without consequent dermatitis, although 
the same socks after being carefully washed caused no reaction. Here the 
symptoms were found due to certain finishes, sulforicinol 5, sulfonated castor 
oil, borax, and olive oil soap. he finishes are usually washed out in launder- 
ing. 

Black dyes commonly used in the coloring of hose are ‘‘direct black,’’ 
‘“Zambesi black,’ ‘“‘sulfur black,’’? and ‘‘aniline black.’’ Persons with a 
tendeney to dermatitis after wearing new socks or stockings would do well 
always to have them washed before first wearing. 

The fact that dermatitis from clothing may be due not only to the cloth 
itself but also to the dyes and finishes explains the failure of allergists at 
times to recognize the offending material. If silk is suspected it is not suf- 
ficient just to pateh test with silk or with simple uncolored silk cloth. The 
actual material being worn often must be used. This comes to the point 
where, when black stockings are suspected, it is not enough to test with any 
black stockings, but the trial must be made with the particular black stockines 
under suspicion. 





Fig. 283.—Shoe leather dermatitis. Note lack of involvement of the interdigital area. Leather 
inside the shoe as well as outside may cause symptoms. 


Goodman and Sulzberger (1938) report an extensive study of sensitiza- 
tion to dyes in clothing and lipsticks. 

Their investigation of sensitization to dress materials revealed positive 
patch reactions to materials of many colors (not to blue alone as reported 
previously by Bonnerie and Genner). Patch tests with a large group of 
dyes on men with dermatitis for which the causal role of clothing (suits) was 
suspected indicated that in these cases also dyes may be exeitants. 

Shoes.—In a series of cases of shoe dermatitis they found that the leather 
dyes are chiefly responsible. Some are allergic to black dyes, others to brown. 
In one case there was such marked reaction to a constituent (probably a dye) 
in a shoe polish that a single wearing of a shoe to which this polish had been 
previously applied would cause an exacerbation of a 

Differential diagnosis.— Differentiation from 
All cases in the series studied by Goodman 


dermatitis of the feet. 
dermatophytosis is important. 


and Sulzberger had previousl 
been diagnosed and _ treated unsuccessfully as ringworm. Thev list. the 
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following distinguishing characteristics : (1) There is usually little or no involve- 
ment of the interdigital spaces. (2) Contact areas between the toes are usu- 
ally not involved. (3) There is a characteristic involvement of the tops 
of the toes, particularly the great toes. (4) Maximal eruption is likely 
to be at the sites of maximum pressure or friction such as the dorsal aspect 
of the foot, the instep, the lateral and medial aspects of the heel, the periphery 
of the sole and the dorsal and lateral aspects of the little toes. (5) There is 
a tendency for the eruption to be demarcated by the shoe margins. (6) Treat- 
ment as a dermatophytosis has usually been unsatisfactory. (7) Itching is 
usually more severe than in uncomplicated dermatophytosis. 

The eruption is usually of the contact type with various degrees of 
erythema, scaling and vesiculation. Some react to brown leather, others to 
black. Those reacting to brown may not be able to wear black shoes be- 
cause of the brown leather on the inside. 

: Fungus infection may coexist and may possibly predispose to dye sensi- 
tization. 

When sensitization is to shoe polish, the lesion is likely to be on the ankles 
just above the shoe margins. 

Duration of reaction.—Especially interesting was the observation that, in 
highly reactive persons, a simple contact exposure might produce an ex- 
acerbation that persists several weeks in spite of the absence of further 
contact. 

Rubber and composition material. J. M. Feder has told the writer of a 
woman allergic to rubber who developed angioneurotic edema of the lips and 
gums after a basal metabolism test. The attending physician wished a sample 
of stomach contents. After the injection of 5 drops of adrenalin, the duodenal 
tube was passed without untoward symptoms. 

An artist in the writer’s experience was allergic to the rubber cement 
used in mounting pictures and to the rubber of art erasers. Symptoms were 
of contact dermatitis. Vaughan and Fowlkes have deseribed local dermatitis 
due to rubber condoms. 

A man had a ring of dermatitis of about two inches’ diameter involving 
the chin and upper lip. This was traced to contact with the composition 
mouthpiece of a dictaphone. Several years previously he had had the same 
type of eruption when wearing horn spectacles, which was relieved when he 
changed to metal earpieces. 





Cosmetics 


Five thousand years before Christ, Queen Shub-ad of Ur painted her 
nails and plucked her eyebrows; 3500 B.c. in Egypt cosmetics were classified 
as: unguents; perfumes; creams; pomades; rouges; powders; eye stain and 
nail stain. But lone before either of these, the earliest savages, male and female, 
adorned their bodies for the sake of beauty, with paints and dyes as they do 
today. 

The word cosmetic is derived from the Greek Kosmeo, meaning ‘‘T adorn.”’ 

(Goodman and Sulzberger found that the great majority of contact cheilitis 
was caused by some ingredient in lipsticks, most frequently tetrabromfluorescein 
dyes and azo dyes. Analysis of patch test reactions usually permitted the 
preparation of a lipstick which was free of the culpable dye and which the pa- 
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tient could use with impunity. They observed one unusual case in whom a 
general urticaria was relieved after a lipstick responsible for cheilitis was dis- 
carded. 

Downing has contributed an interesting review of the use of cosmetics, 
past and present. They were well known to the ancient Egyptians who painted 
the eyes with a green ore of copper (malachite) or a grey ore of lead (galena) ; 
colored their cheeks with red oxide of iron (ocher) ; the hands, nails, feet and 
hair with henna; and who, for perfume, used frankincense and myrrh. 

As skin beautifiers, skin tighteners and wrinkle removers the ancient Romans 
used honey, barley, egg washes, seaweed and other slimy substances and asses’ 
milk. Eyebrows were painted, and rouge from vegetable dves was used. Chalk 
and white lead were applied to whiten the face. The Romans dyed and bleached 
the hair. We may conclude, then, that cosmetics are by no means new. They 
have, to be sure, become more general. In Roman days the principal users ac- 
cording to Downing were the courtesans and the sport classes. 

The following brief statements are extracted from the very excellent mono- 
eraph of Schwartz and Peck (1946), which should be consulted for more detailed 
information. 

lace powders may contain tale, kaolin, calcium and magnesium carbonates, 
starch, titanium dioxide, zine oxide, lithopone, barium sulfate, Lycopodium, zine 
and magnesium stearates, and powdered silica. A heavy powder may contain a 
large amount of zine oxide or titanium dioxide; a light powder contains less of 
these. Colors are usually aluminum, ealeium, barium, or other metal lakes of 
aniline dyes or oxides of iron, ochres, umbers, ete., or mixtures of these. 

Perfumes may contain natural flower oil or blends of many odorous chemi- 
cals. They contain a fixative agent which may we of animal origin such as musk, 
civet, ambergris, skatole, castor, and indole, or they may be an aromatic resin. 
Bergamot may be used, and it should be see that it is a photosensitizing 
agent. 

Bleaching and freckle creams most frequently contain ammoniated mereury, 
mereurie chloride, lactic acid, acetie acid, potassium hydroxide, salievlic acid, 
and resoreinol. Sometimes the perborates, hydrogen peroxide or zine peroxide, 
may be used. 

Astringent creams may contain zine sulfate, aluminum sult: ate, or bismuth 
subnitrate. They may also contain resorcinol and salicylic aeid. 

Cleansing cream usually contains mineral oil, beeswax, borax, possibly lano- 
lin, and water. 

Vanishing creams are made up of stearic acid in the stearates of sodium, 
potassium, ammonium, or aliphatic amino derivatives. They may contain elye- 
erine, propylene glycol, cocoa butter, mineral oil, lanolincetyl aleohol, and such 
synthetic esters as glyceryl monostearate. 

Lipstick base may contain beeswax. castor oil, cocoa butter, lanolin, and 
mineral to which are added various fluorescent dyes. 


Nail lacquer usually consists of cellulose nitrate, acetone, 
resin, alcohol and dye, 


Many other materials are used and, as fashions change, the materials and 
the composition of them mi iy change. The above will serve to give only some 
idea of the complexity of the matter. The manufacturers of ‘“hypoallergie’ 
cosmetics will supply the formulas which they use and materials with which to 
test patients who are suspected of bei ‘ing sensitive to their products. The com- 
position of other cosmeties usu: lly has to be conjectured, 


tricesyl phosphate, 


CONTACT ALLERGY TO DRUGS, CHEMIGALS AND COSMETICS 991 


Blepharitis.—Rattner has reported five eases of dermatitis of the eyelids 
due to various causes. The first, a severe acute dermatitis involving the lids 
and adjoining parts of the face, was due to ‘‘Godfrey’s dye.’? The eruption 
was so acute that two months elapsed before the patient could return to 
work. ‘The cause in the second case was found to be a wave-set preparation. 
The third was caused by a face lotion containing camphor. The fourth was 
due to cold cream. This patient had used the same cold cream for years be- 
fore symptoms became manifest. Patch testing was positive and caused a 
foeal flare-up. The probability is that some new ingredient, such as a new 
perfume, had recently been added to the cold cream formula. The fifth case 
was due to contact with imitation horn spectacles. 





Fig. 284.—Cosmetie dermatitis of eyelids. 


The most frequent causes of dermatitis of this portion of the face are 
creams, eye washes, nasal sprays, face powders, nail lacquer and, less frequently, 
spectacle rims. 

Fatal conjunctival reaction.—lorbes and Blake have reported a death 
following the application of ‘‘Lash-Lure.’’? Within thirty seconds after pluck- 
ing the eyebrows and the application of Lash-Lure the tissues commenced 
to ‘‘burn and swell.’? Pain was so severe that the second eye was not treated. 
Intense conjunctivitis ensued, followed by Staphylococcus aureus infection. 
Infection spread to the tissues of the eye and the patient died on the eighth 
day. The writers point out that plucking of the eyebrow before application 
of: the dye would furnish multiple portals of entry of the dye equi valent to 
multiple skin tests applied to a small area. Death appeared due to a violent 
local and systemic allergic response, with superimposed infection. 

Other cases of dermatitis from eyelash preparations have been reported. 

Sulzberger and Kerr report three additional cases of allergy to cosmetics, 
two with dermatitis, due to a new face powder—Chanel’s Une Idée. The third 
was allergic to Paquin hand cream. 

Nail lacquer is a frequent cause of dermatitis about the face and neck, 
seldom about the hands. It is probably the most frequent cause of dermatitis 
about the eyelids. One patient was seen with a collar of eezema about her neck 
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due to coating a metal necklace with colorless nail lacquer. With the advent of 
the ‘‘up sweep’’ hair style and the use of lacquer to hold the hair in place, many 
cases of dermatitis of the ears, side of the face, and neck have been seen. Most 
of these were due to certain brands which were removed from the market. 


Author’s Notes on Cosmetics 


The safest eyebrow pencil is mascara (lamp black) in wax or paraffin. 

The majority of dry rouge powders contain no orris root or rice starch. 
They often contain gum acacia as a binder. The majority are colored with 
coal-tar dyes. Although there are special so-called nonallergie taleums and 
face powders, which do not contain orris root, the majority of proprietary 
cosmetic manufacturers today do not use this substance. The chief difficulty 
today is that since their formulas are secret, one cannot know what other possible 


allergens are being used. 





Fig. 285.—Soap dermatitis. As is so often the 
multiple etiologic factors play a part. 
to soap and various artists’ materials, 
results In exacerbation in his ‘‘contact” dermatitis. The condition 
changing from soap and the old-fashioned razor to the more 
limitation of lesion at the collar line. Also barrel chest due to 


case in contact allergy and other forms, 
This patient’s primary condition is contact dermatitis due 
He is also allergic to a number of foods, whose ingestion 
was greatly relieved by 
modern dry electric shaver. Note 
associated asthma. 


Every person using hair dye, whether it be an anilin dve 


pens (paraphenyl- 
enediamine, para-toluylene-diamine), a metallic dye (le 


ad, copper, silver, iron) 
should be pateh tested prior to 


the dye has already been used one or more 
times (possibility of previous sensitization). 


or a vegetable dye (henna, indigo, walnut) 
treatment, and especially so after 


7 / 
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Nail polish was originally. simple collodion solution. The newer polishes 
are nitrocellulose lacquers. Lacquer removers are varnish removers, es- 
pecially acetone, or ethyl acetate. Sometimes oils are added. Cuticle re- 
movers are as a rule basically caustic potash with glycerin, water and perfume. 

Hand lotions usually contain glycerin or a vegetable oil or both, often 
with small amounts of gum tragacanth. 


Soaps 


In the writer’s experience soaps are rather frequently allergenic. Jordan, 
Walker and Osborne observed two cases reacting to soaps by patch test, among 
seventy who had no history of dermatitis or allergic manifestations. We have 





Involvement of the gluteal area due to the fact that the child's 


i. » . “ > P sae | ch 
ee at Fes. of Positive contact reaction to soap. Cure fol- 


panties were not rinsed free of soap after washing. 
lowed more thorough rinsing of linen. 
sting with soap solutions in contact dermatitis, that 


found in routine patch te 
another of the common brands of toilet 


from 5 to 10 per cent react to one or 
soaps. The patient does not usually react to all brands. 
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Soap, prepared for patch testing, should not be too concentrated, other- 
wise it will be nonspecifically irritant. It is best prepared by making a light 
solution of soapsuds. We have observed positive reactions to the soaps them- 
selves, with negative reactions to the soap oils obtained therefrom. This is 
understandable in view of the study of Engman, Moore and Kile who found 
that among the plant oils the active principle is contained in the unsaponifi- 
able fraction. They observed no reaction to saponifiable fractions. 

Men with dermatitis of the face due to shaving soap may solve their dif- 
ficulties by using eleetrie shavers, dry shavers. The writer has one patient 
in whom dermatitis was relieved in this way. As pointed out by Shellow, 
traumatic dermatitis may accompany the use of dry shavers, especially if one 
fails to properly clean the face beforehand or if one attempts to shave too 
closely. 

A six-year-old child developed angioneurotiec edema of the forehead and 
face following the use of Drene Shampoo. After she had cleared up she slept 
with her sister who had had a shampoo with Drene that morning. This re- 
sulted in recurrence of the edema. 


Miscellaneous 


Biederman (1936) described contact dermatitis from ethyl gasoline vapors. 
It was not necessary for the gasoline to come into direct contact with the skin. 

Templeton and Allington (1937) have reported dermatitis of the face from 
the dust of dictaphone cylinders. 

Phenylhydrazine is used in analytic chemistry, the manufacture of dyes, 
and in medicine. Downing (1937) reports dermatitis from its use in the rub- 
ber industry. 


CHAPTER LXIX 
DIAGNOSIS AND TREATMENT OF CONTACT ALLERGY 


Sulzberger writes, ‘‘It may be stated that while all reports of new sensitizers 
are warranted when brief, the general laws governing the contact-eezema type 
of sensitization are certainly more important than the addition of new specific 
allergens to the existing list. Recent investigators have continued to emphasize 
the fact that the patch test, like other skin tests, while specific is not necessarily 
diagnostic. In other words, positive results cannot be regarded as proof absolute 
of the clinical significance of the substance tested: and negative results do not 
constitute exoneration. Each test must be evaluated in conjunction with all 
other factors, such as careful and exhaustive histories, opportunities for ex- 
posure, clinical and histologic appearance of the dermatosis, and particularly 
the results of elimination and renewed exposure.”’ 

Specific group reaction.—<As in atopy there appears to be some tendency to- 
ward group sensitization in contact dermatitis, especially to plant allergens. 
Thus, Brunsting and Anderson found that patients reacting to ragweed oil not 
infrequently reacted also to oil derived from burweed marsh elder, turpentine 
and pyrethrum. 

Cutaneous hypersensitive reaction.—On the other hand, there appears to 
be a tendency which is certainly less obviously due to group sensitization, for 
persons with an allergic exudative dermatitis to react nonspecifically to certain 
eczematogenie substances. Thus, Grolnick states that adhesive dermatitis 
occurred more readily in persons manifesting some other form of contact 
dermatitis. ‘‘It would appear that persons with adhesive sensitivity are prone to 
show sensitivity to other common contact substances, or vice versa.’’ Bloch 
believed that the eezema patient differed from the noneezema patient in that 
the former was hypersensitive to certain unrelated eezematogenic substances. 
Goldman and Pfosi mention this in their discussion of laequer dermatitis, where 
they found that the eczema patient reacted four times more frequently to 
Japanese lacquer than the control case. An etiologic significance often was not . 
established. The point of this discussion is that, as stated by Sulzberger, a 
positive patch reaction does not necessarily indicate the offending substance. 

Site of testing —The method of application of patch tests has been de- 
seribed in Chapter XXII. Substitutes for adhesive for patients allergic 
thereto have been discussed under adhesive dermatitis. Mahler has shown 
that the upper half of the body and flexor surfaces of the extremities are more 
reactive than other areas. Ile also found that at normal body temperature 
profuse perspiration did not affect the results of patch testing. In febrile 
cases there was a tendency toward nonspecific increase in skin reactivity. 

Regional skin response.—According to Sulzberger and Kerr different 
areas of the skin react in varying degrees to contact factors. Thus if dermatitis 
involves the face, the best area for patch testing is either the face or the V of the 
neck. Apparently there is some immunologic relationship between the exposed 
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areas of the face and of the V of the neck. They have observed negative or 
nearly negative reactions on the back to contact allergens which caused trouble 
on the face, while the reactions in the V-shaped exposed area of the neck were 
positive. They believe that this area is the best for testing in cases of dermatitis 
of the face. These observations tend to confirm those of others, that certain areas 
of the skin may be more responsive than others. - 

The authors also bring out that one may develop contact dermatitis from 
a substance with which the skin has come into contact for years without previous 
ill effects. In the study of a case of contact dermatitis, one should not only test 
for contact allergy with substances new to the skin but also with those with 
which the skin has been in contact for long periods of time. 

Sulzberger and Kerr believe that before a suspicious substance can be com- 
pletely ruled out as a possible cause of contact dermatitis, the sites of previous 
eruptions must be tested by contact with that substance. Other portions of 
the body may fail to react. . 


ae. 
‘ieee 
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Fig. 287.—Carbon tetrachloride dermatitis, in a man engaged in dry cleaning 


Duration of observation.—Finally, it should be emphasized that the site 
of patch testing should be observed, in case of doubt, not just through the 
24 or 48 hours of patch contact but through several subsequent days ae to a 
week or longer. Occasionally delayed reactions of this type oceur. Positive 
reactions after 6 or 7 days may indicate commencing sensitization as a result 
of patch testing and should not be interpreted as indieatine a ae ; 
excitant. ae 

The exclusion bandage. Shelmire* suggests that when doubt exists eon- 
cerning the existence of contact dermatitis, a protective Unna book nace be 
applied and left in place for a week or ten days. This prevents oontnna 


*Shea ire , ’ 
Shelmire, J, Bedford, Dallas, Texas. Personal communieation 
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contact in the protected area. Improvement of dermatitis in this area at the 
termination of the test as compared with dermatitis elsewhere is strong pre- 
sumptive evidence of a contact factor. 


The composition of Unna’s paste is as follows: 


21M EE ATE Oy nee ans nt ee a 1000 gm 
CIs CT de Se aa en Cae ne ea 600 gm, 
OPI EM cee eee Se et ee oe 1400 ee. 
Pimrllognreton® mo 2c ee a ee Sk 2200 ec 
De Takats prefers the following formula: 
BAe OR Geman on ee A et oe 100 gm 
(GCE Mat, SpE es, Pan cet Na albtey PU deletes 200 gm. 
INVUUR DE ees, ee Ve ee RUN A ee 300 ee 
RC ReOrI ei ge ats ePrice etd tet 400 ce 


The material is cut into slices and warmed on a water bath before use. 
The boot is applied to an extremity which is cleaned with soap and water and 
thoroughly dried. The melted paste, cooled to a temperature tolerated by 
the skin, is apphed with a large brush. Before it has dried it is wrapped 
in a smoothly applied single layer of gauze bandage. The bandage is not 
reversed because of danger from wrinkles. The second coat of paste is then 
applied followed by a second layer of gauze bandage. If more support is re- 
quired a third layer may be applied. 


Shelmire also recommends that the patient with contact dermatitis keep 
a ‘‘eontact diary’’ just as the person with food allergy keeps a food diary. 
In this way he becomes more conscious of substances with which he estab- 
lishes contact. 


Sulzberger and Rostenberg’s Outline 


An outline for diagnostic study has been proposed by Sulzberger and 
Rostenberg on which it would be difficult to improve. The writer therefore 
quotes this outline verbatim as follows: 


The following outline does not pretend to be complete. It is intended to serve oniy 
as a rough guide, as a framework upon which to build the more detailed investigative 
procedures necessary in each specific case. “ * * Many important allergie—and some 
presumably allergic—dermatoses have been but briefly mentioned or deliberately omitted; 
several of these, because studies have not, as yet, led to procedures of more than limited 
practical diagnostic and therapeutic usefulness (tuberculids, trichophytids, epidermophytids, 
moniliids, syphilids, ete.); others, because the nature of the presumptive allergen is, as 
yet, unknown and routine testing is therefore impossible (infectious eczematoid dermatitis, 
multiform and nodose erythemas, dermatitis herpetiformis, rheumatic eruptions, purpuras, 
ete.). While investigative and particularly research work naturally includes skin tests 
in these dermatoses, their detailed discussion would have extended this summary without, 
in our opinion, adding materially to its practical value. 


Introductory General Data 


(Regardless of the type of dermatosis) 


1. Name, age, sex, nationality, race, previous illness, personal and family history, ete. 

2, Occupation. 

3. Hobbies and avoecations (sports, games; pets of all kinds, the substances used in 
their care, and the parasites to which they are subject ; photography, ete.). 

4. Medicaments (topical and internal). 

5, Seasonal incidence, cyclic course, ete. 
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6. Dietary habits (excesses, iodized salt, ete., deficiencies, vitamins, etc.). 

7. Skin qualities and general appearanece—dry and fissured, or oily skin; hyperidrosis, 
ete. 

8. Endocrine, vasomotor, and ‘nervous disturbances. 


Investigations for the Differential Diagnosis of True Eczema (Contact Dermatitis, 
Dermatitis Venenata Type) and Eczematoid Dermatoses (Atopic Dermatitis, i.e., 
Disseminate Neurodermite; and Seborrheic Dermatitis) 


A. Clinical appearance of eruption as an aid in differential diagnosis. 

1. Distribution and localization of eruption (localized or disseminate, sharply demar- 
cated or not, symmetrical or not; sites of predilection—for example, primarily in exposed 
areas or not, on seborrheic areas or not, intertriginous or not, on extensor or flexor surfaces, 
on face, or on feet and on hands). 

2. Characteristic or primary efllorescence (polymorphous or not, weeping, lichenification, 
pigmentation, scaling; papular, vesicular or not [vesicles in eczematous appearing eruptions 
are almost pathognomonic of true eczema, i.e., contact type dermatitis] ). 

B. History as an aid in the differential diagnosis. 

1. Family and personal history of atopic conditions (hay fever, asthma [not cardiac 
asthma], infantile eczema); when positive in a case of eczematoid dermatitis, this history 
speaks in favor of an atopic dermatitis, i.e., disseminate neurodermite. 

2. Family and personal history of seborrheic conditions (‘‘kerose’’ of Darier, oily 
skin, seborrheic pityriasis, alopecia, acne, seborrheic dermatitis); these when present in 
excessive degree speak somewhat in favor of seborrheic ‘‘eczematoid’’ dermatitis. 

3. Personal history of eczematous mycoses (dermatophytids) or previous truly eezema- 
tous eruptions, i.e., contact type (when present speaks in favor of contact dermatitis). 

4. History of occupational, home, and social contacts. 

(a) Chemical: dyes, metals, caustics, bleaches, detergents, plants, insecticides, lacquers, 
paints, varnishes, cosmetics, topical remedies (prescribed and proprietary), internal medica- 
tion, ete. : 

(b) Physical: heat, cold, actinic effects, moisture, friction, and other traumas. 

(¢) Combinations of physical and chemical agents. 

5. History of seasonal or periodic occurrence. 

Atopic dermatoses often exacerbate seasonally with (in New York) a peak in the 
autumn and early winter. Seasonal or periodic recurrences may give a clue as to the etiology 
in certain contact dermatitides, such as plant dermatitis; or in certain eases of vocational 
or avocational dermatoses. The chronology of recurrences is, for example, of first importance 
in certain occupational eczemas which improve while the patient is away from certain kinds 
of work and exacerbate when this work is resumed. 

6. Topical remedies previously used (more or less recently). 

While this investigation does not help to ascertain the etiology or nature of the 
original complaint, it is true, nevertheless, that practically all topical remedies, proprietary 
or prescribed, “an sensitize and cause eczematous dermatitis; and in our experience a rela- 
tively high percentage of cases of contact dermatitis is due to some remedy applied to the 
original lesion, which may have been insignificant and often of a different nature from the 
contact dermatosis which brings the patient to the physician (mercury applied to seborrheic 
dermatitis or impetigo, local anesthetics applied to itching areas, sulfur to scabies, ger- 
micides used in treating cuts, wounds, or as general disinfectants in surgery, ete.). One 
of us has called attention to the fact that contact dermatitis from local anestheties may 
sisting many weeks after the’last contact with the ofeshiog eae ane py cee Dee 

afte ast contact ending anesthetic. This Investigation 
of the remedies used often brings to light a combination of atopic and contact dermatitis, 
or more frequently of seborrheic and contact dermatitis. 


oa: ; bk : es 
C. Clinical and laboratory Investigations to establish differential diagnosis, 
If after the above considerations the differential diagnosis of ¢ 


dermatitis, and seborrheic dermatitis is still une 
tive measures are employed: 


ontact dermatitis, atopic 
ertain or impossible, the following investiga- 


1. Patch tests with 2 : . anid aril ens : 
sts with 20 or more standard ec zematogenous substances: 


~ ea 
er: humerous positives 
speak in favor of a contact dermatitis, 
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ee employ the following as standard substances for routine patch testing (Table 


TABLE LXX 








Standard Substances for Routine Patch Testing* 








Copper sulfate 5% aqueous solution 
Turpentine 50% in olive oil 

Sodium arsenate 10% aqueous solution 
Neo-arsphenamine 0.2% aqueous solution 
Milled pyrethrum powder 

Butesin picrate 1% in white vaseline 
Quinine hydrochloride 1% aqueous solution 
Resorein 10% alcoholic solution 
Paraphenylenediamine 2% in white vaseline 
Old tubereulin 0.1% saline solution 
Oidiomycin 1-10 Lederle 

Trichophytin 1-100 Lederle 

K I 50% in white vaseline 

Formalin 5% aqueous solution 

Nickel sulfate 5% aqueous solution 
Mercury bichloride 0.1% aqueous solution 
Linseed oil 

Ammonium fluoride 2% aqueous solution 
Anesthesin 5% in white vaseline 
Potassium dichromate 0.5% aqueous 
Novocain 1% aqueous solution 
Mercurochrome standard solution 

Orris root (powder) 

Iodoform (powder) 

Para red, deep (powder) 

Para red, light (powder) 

Sudan III 5% in mineral oil 

Methyl orange 5% aqueous solution 

Rhus toxicodendron (15% solids), 0.02% in acetone 


*This list differs slightly from that of the original article, having been brought up to 
date by Sulzberger (1939).—W. T. V. 





2. Seratech tests or intracutaneous tests with a series of con.mon atopens. (If there 
are numerous wheal reactions, this speaks in favor of atopic dermatitis.) 

3. Blood counts for eosinophilia. (If eosinophiles are markedly increased, it speaks 
somewhat in favor of atopic dermatitis; if they are not increased, this does not rule out this 
condition. ) 

If all the above investigative procedures lead to negative results, seborrheic dermatitis 
must be more seriously considered as a possible diagnosis. If number (1) is positive 
and numbers (2) and (3) are negative, the combined evidence would favor the diagnosis 
of contact dermatitis. If, vice versa, number (1) is negative and numbers (2) and (3) 
are positive, this speaks for atopic dermatitis. While if numbers (1), (2), and (3) are 
positive, the result suggests a possible combination of contact eczema and atopic dermatitis. 

(The diagnostic measures discussed apply to some extent to the differential diagnosis 
between infantile eezemas of the atopic, seborrheic, and contact types.) 


Investigation of True Eczema, i.e., a Proved Case of Contact Dermatitis (Dermatitis 
Venenata) in Order to Determine the Specific Etiology 


A. The localization of the first appearance, or the site of predilection of the eruption 
directs attention to certain substanves. 

In general the face and scalp are first affected from hair dyes, cosmetics, ete.; neck 
and face are first affected from furs, fur dyes, collars, scarves, necklaces, ete.; hands and 
forearms ure first affected from occupational substances, gloves, soaps, cleansers, ete.; the 
torso is first affected from rayon, silk, wool, clothing in general, rubber girdles, substances 
used in massaging, bath salts, etc.; feet and legs are first affected from shoe leather, shoe 
polishes, sock finishers, sock dyes, ete.; ring fingers, wrist, garter buckle areas, and lobes 
of the ears are first affected from metal, bakelite, celluloid, ete.; spectacle areas from metal 
or artificial tortoise shell; and so on, for a list infinitely long. 
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B. The occupation of the patient directs attention to certain substances. 


For this investigation, it is necessary to know or to become acquainted with the multi- 
tudinous eezematogenous substances which represent the different hazards in different oc- 
eupations. . . . Common industrial causes of contact eczema are the following: dyes, bleaches, 
suaps, detergents, lacquers, paints and finishes, turpentine, plants, woods, glue, rubber and 
vuleanizers, cement, flour, spices, yeasts, metals and metal polishes, quinine, formalin, and 
other chemicals, celluloid and bakelite, and all the innumerable substances connected with the 
manufacture and finishing of synthetic and natural products. 


C. The patient’s hobbies direct attention to certain substances. 


Here again, space permits the mention of only a few examples: in the case of horse- 
men—leather and leather polishes, materials used in cleansing and disinfecting stables, 
ete.; in the golfer—plants and grasses, the leather and wood of golf clubs, the golf gloves, 
elub polishes, taped handles, ete.; in the hunter—plants and grasses, gun oil and gun 
polishes, ete.; in the amateur photographer—the chemicals used; in the mah jong player— 
lacquered tile; in the violinist—rosin, chin rest, wood, or wood finish. In the case of 
patients having pet animals, not only the animals’ hair but also the substances employed 
in their care and cleanliness are to be considered. 

D. The investigation of practically ubiquitous causes. 

Once again, the list is inealeulably long. In practically all women, the ingredients of 
cosmetics, such as orris root, perfumes, soaps, mascara, coloring materials, hair and lash dyes, 
face creams, massage creams, wave-set and other lotions, are suspect; and in practically all 
men, shaving materials, soaps, hair lotions, brilliantine, ete.; and in all children, all toys. 
In persons of all ages, shoes, socks or stockings, their dyes and finishes, hatbands, wrist watch 
straps, garters, nickel (coins, etc.) must be considered. In practically all homes, soaps, 
insecticides, disinfectants, floor and furniture polishes, anti-moth preparations, plants, phenol 
and formalin derivatives, bakelite, rubber and its accelerators, etc., are suspect. Contact 
with printer’s ink and rotogravure colors is almost universal. (It is here necessary to 
consider not only the substances used by the patient but also those used by others in the 
patient’s environment—see F in this group.) 

E. Furthermore, as specifically mentioned under I, B, 6, all remedies used in previous 
treatment are suspect and must be applied as patch tests. Moreover, although rarely, cer- 
tain eruptions of true eczematous (contact type) dermatitis can be caused by ingestion and 
the hematogenous distribution of the causative agent. The best examples of this are the 
eczematous eruptions due to quinine, to urotropin (formaldehyde), ete. 


F. Substances used by persons in the patient ’s environment. 


In the search for possible causative agents, the dyes, topical remedies, cosmetics, ete., 
used by others in the patient’s environment must be considered. We have seen, for example, 
a ease of contact dermatitis in a husband, caused by an antipruritic lotion used by the 
wife, and two instances in which a mother had contact dermatitis from washing the 
clothes of a child who had been using a proprietary antipruritie ointment. 


G. Fungi of various genera can cause epidermal hypersensitivity and eruptions of 
contact dermatitis type (eczematous and dyshidrotie ‘‘ids’’). It is quite possible that other 
microorganisms can cause similar dermatoses (Bruno Bloch’s ‘‘mierobids,’’ and ‘‘bacterids’’ 
of Darier). Unfortunately, a detailed discussion of these eruptions would prove too lengthy 
for this brief outline. Such etiologies, however, must be considered either as the direct 
cause of the dermatitis under investigation, or as contributory factors by causing an original 
eczematous sensitization to fungus products with ensuing polyvalence to include contact 
substances, or as complicating factors of a contact dermatitis originally caused by non- 
living agents. Sensitizations of the epidermis to the produets of microorganisms, 1.€.5 
eczematous ‘‘ids,’’ are here not differentiated from contact dermatitis; from an immunologic 
standpoint, the pathogenesis seems analogous if not identical, > 


Rostenberg and Sulzberger (1937) eall attention to the fact that patients 
with contact dermatitis are likely to react to patch tests with many different 
substances. ‘‘Regardless of whether one construes these multiple positive 
reactions as a manifestation of a nonspecific skin irritability, or as a polyvalent 
specific cutaneous reactivity, it is a fact that. this phenomenon constitutes a 
differential diagnostic measure. A patient in whom a series of routine pateh 


tests elicits many positive reactions, is more likely to be suffering from eontact 
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dermatitis than is one who exhibits negative reactions to all such tests. They 
find this tendeney to multiple reactivity high in dermatitis venenata, low in 
dermatitis medicamentosa, and intermediate in other dermatoses. The conditions 
in order of frequency of polyvalent sensitivity are as follows: dermatitis 
venenata, occupational dermatitis, erythema multiforme, seborrheic eczema, 
infantile eczema, atopic dermatitis, urticaria, dermatophytosis, dermatitis 
medicamentosa. Soaps in particular are likely to be irritant to those with eon- 
tact dermatitis, less so to those with atopic dermatitis, and usually not at all for 
those with noneezematous eruptions.’ 

This observation of polyvalent reactivity makes the use of a routine series of 
tests such as those recommended by Sulzberger and Rostenberg logical even 
though the patient may not be actually having exposure to all of them. If several 
produce positive patch reactions irrespective of occupational or other exposure 
or contact, it becomes more probable that one is dealing with contact dermatitis. 


TABLE LXXI.—MAYER’S CLASSES OF SUBSTANCES WHICH CAUSE SENSITIZATION DERMATITIS 
oF ECZEMATOUS TYPE* 











(1) Solid insoluble substances, such as textiles, leather, parts of plants, ete. 
(2) Artificial fertilizers 

(3) Washing materials, such as patent powders, bleaches, ete. 

(4) Oils, shellacs, solvents, ete. 

(5) Acids and alkalis 

(6) Woods 

(7) Flour bleaches 

(8) Aromatic oils 

(9) Alkaloids, ete. 

(10) Other drugs and medicaments 

(11) Soaps 

(12) Shoe-polishes and shoe dyes : 
(13) Other dyes and chemicals, such as aniline dyes and photographie developers, 


paints, ete. 
(14) Reagents [laboratory] 
(15) Disinfectants [insecticides] 
(16) Cosmeties and toilet preparations [face powders, perfumes, toothpastes, ete. ] 
(17) Inorganic salts 





*Wise and Sulzberger, Am. Med. 28: 4, 1938. 


Dermatoses of the Ear 


Dermatitis in or behind the external ear is observed so frequently in the 
writer’s experience that it merits special discussion. It may be due to 
seborrheic dermatitis, fungus infection, psoriasis, streptococcus infection of 
the skin, impetigo, or contact allergy (nickel, feathers, hair dyes, toilet water, 
shampoos, ete.). The contact agent can usually be determined by patch 
tests. So-called silver and white gold spectacles may cause nickel dermatitis. 
Contact with feather pillows may cause eczema on or behind the ear, in warm 
moist contact areas. Mitchell (1937) has emphasized the importance of low- 
erade skin infection with hemolytic or nonhemolytic streptococci. Objectively 
this and the other forms mentioned above can scarcely be distinguished. ‘Test- 
ing, microscopic examination and culture are usually necessary. 

Lesions usually commence as fissures deep in the retro-auricular fold. OWeep: 
ing occurs, followed by crusting. The lesion may extend into the scalp. Strepto- 
coccus infection may involve one or both ears and may occur secondary to middle 
ear infection or as a primary lesion. It may involve the external eanal and 
cavum or the retro-auricular region. 
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Fig. 288.—Impetigo of the ear in a boy also allergic to egg. Before cure was achieved it 
was necessary for him both to avoid egg and receive local treatment. This illustrates possible 
interaction between infection and allergy. 
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’ Fiz. 289. Dermatoses of the ear. 
tion (streptococcus, impetigo) 
dermatitis, i 


Conditions requiring consideration 
seborrheic dermatitis, psoriasis, fungus 
ococcus, i Ss, ‘ asis, gus 
such as from nickel spectacle frame, feather 5 


| are, especially, infec 
) infection, and contact 
pillows, telephone earpleces, ete, 


DIAGNOSIS AND TREATMENT OF CONTACT ALLERGY 933 


Fungi may be identified by microscopic examination of scales in sodium 
or potassium hydroxide solution. Streptococci may be identified in exuded 
serum spread on a slide, fixed with heat and stained with methylene blue. 
Sometimes they may be identified in squamous cells, provided they are suf- 
ficiently spread and pressed on the slide prior to staining. Cultures for 
streptococe: may be made by streaking blood agar plates. This is not alto- 
gether satisfactory since staphylocoeci are apt to overgrow streptococci. 
The latter are usually found only at the tail end of a long, repeatedly zig-zag 
streak. The addition of 0.06 per cent thallium nitrate or 1/100,000 erystal 
violet inhibits the staphylococci, permitting streptococci to grow more abun- 
dantly. In liquid culture crystal violet, 1/500,000 may be used. Since it is de- 
composed on autoclaving, it should be added at the time of moculation of the 
tube. Mitchell recommends cultivation in brain broth glucose medium, in 
tubes at least twelve inches long. Crystal violet may be added if desired. 
Subeultures should be made after 17 hours. 
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Tig. 290.— ttigo in an at » child. Infection of this type usually clears up more rapidly 
Fig. 290.—Impetigo in an atopic agen seat ope eye eT 

Sabouraud remarked that the streptococcus loves the folds of the skin. 
Simultaneous involvement may therefore occur as cracks in the nares, along the 
margins of the eyelids, dermatitis beneath the breast and in other folds and in 
the umbilicus. Fungus infection and psoriasis sometimes have a similar dis- 
tribution. . 

Streptococcus infection usually responds to ammoniated mercury ointment. 
Seborrheic dermatitis may be treated with salicylic acid and sulfur oimtment. 

: . , x 3 . > n_ 

Contact dermatitis of the ears should be treated by avoidance. Fungus infec 
tion usually responds to salieylic and benzoic acid preparations such as Whit- 
field’s ointment. . uk 

Treatment.._The treatment of contaet dermatitis consists primarily in 
avoidance and the substitution if necessary of other contact substances to 
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which the patient is not sensitized. It should be borne in mind that he ee 
later become sensitized to these also. Where sensitization is to plant o1 
and avoidance is impossible, prophylactic and therapeutic desensitization with 
oil extract may be tried and has been found efficacious in many cases. . 

Symptomatic treatment with accepted dermatologic applications will 
often hasten recovery, provided one realizes the possibility of sensitization to 
constituents of ointments, ete., and takes proper precautions to avoid the pre- 
scription of substances allergenic to the individual. 


Industrial Dermatoses 


It seems probable that allergic manifestations will become increasingly 
important in industrial medicine. Allergy in industrial dermatoses has al- 
ready become a factor for serious consideration. Since there are few occupa- 
tions in which inhalant allergy might play a part, we may anticipate that it 
will continue of secondary importance. 





Fig. 291.—Contact dermatitis. Differentiation from epidermophytid may be difficult. 


l’oerster (1936) states that 2 per cent of disabline industrial injuries 
and diseases fall in the category of disease rather than injury. About 1.5 
per cent of total disability is due to dermatoses. Sixty-eight per cent of the 
total number of occupational diseases in one survey consisted of dermatoses. 
Schwartz (1935) eoneludes that more than 1 per cent of workers engaged in 
basic industries are annually affected by dermatoses. The incidence is much 
higher in some industries than in others. In general the newer the industry 
and the newer the chemical compounds, the greater will be the number of cases 
of dermatitis, due to unanticipated hazards, lack of protective measures, and 
lack of adaptation on the part of the worker. 

Moerster states that allergy plays a predominant role in industrial derma- 
tology and accounts for some of the most. diffieult problems in this field. No 
statistics are available on the relative frequency of allergic dermatoses as com- 
pared with other industrial dermatoses but the proportion is probably high. 
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Lane (1936) states that 38 per cent of a series of occupational skin dis- 
ease caused disability lasting from 2 to 4 weeks; 21 per cent from 1 to 3 
months; 16 per cent from 3 to 6 months and 24 per cent, more than 6 months 
In another series 69 per cent were disabled for at least 2 weeks while in 4 
third, 335 persons were disabled for a total of 5,685 weeks, an average of 15 
weeks per person. i. 


Sulzberger states that occupational dermatoses constitute over 65 per cent 
of all industrial disease and that the estimated loss per annum in the United 
States is over four million dollars. Comparable figures hold in Overton’s sur- 
vey for England. 





Fic. 292.—Trichophytids. Differentiation from contact dermatitis and loeal infection is often 
difficult. 


The allergic factor.—Wise and Sulzberger (1933) have discussed the 
allergic aspects. They bring out that one of the most confusing factors, when 
present, is fungus infection of the ringworm type. The familiar secondary 
dermatophytid may be identical in symptomatology, location, elinical and 
histologic appearance with contact dermatitis. It is sometimes impossible to 
They eive the following rea- 


i) 


distinguish between contact eczema and soe [oF 
SONS. 

1. A large ‘‘id’’ may originate from an original focus so small as to be 
scarcely recognizable. It may be no more than a slightly discolored, pinhead 
sized roughness of a toenail. 

2. Most persons in this country have such foci, usually in the toenails 
or in the interdigital tissues. Their presence therefore does not necessarily 
prove that the local lesion on the hand is due to the fungus infection. 

8 The majority of dermatophytids affect those areas in which oceupa 


tional dermatoses usually occur, namely, the hands, 
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4. Microscopie examination of the lesion does not aid in differentiation, 
> are usually sterile, no fungi being recovered therefrom. 

monilia albicans extract 
New York City) that this 


sinee ‘‘ids’ 

5. Positive skin reactions to trichophyton and 
are so common (75 per cent of adults investigated in 
test is of little or no value in differential diagnosis. . 

Still further complicating the issue is the apparent fact that persons with 
fungus sensitization become predisposed to additional skin sensitization to 
other nonrelated allergens. We have discussed this elsewhere as applied to 
funeus and bacterial sensitization in arsphenamine allergy. This fact has 
also been brought out by White and Taub (1932) and by Osborne and Putnam 


(1932). 





Fig. 293.—Trichophytid. This may occur anywhere but especially on the upper extremities. 
It may resemble a variety of other local conditions such as psoriasis (left), low-grade cellulitis 
(right), and must sometimes be diagnosed by a process of exclusion. 


actors which predispose in allergic dermatoses include occupational 
hazards in which there are frequent skin traumata; occupations involving 
an excess of heat-and moisture; occupations which render the skin excessively 
dry. Undoubtedly a most important factor is the nature of the materials 
handled. Certain drues and other materials are much more highly allergenic 
than others. Thus, 60 per cent of employees working with paraphenylene- 
diamine in fur dyeing plants in Leipzig suffer from sensitization to the dye 
and about one-third of the entire pay roll is constantly on the sick list. 

On the whole, industrial compensation laws dealing with allergy are in. 
adequate and at times ambiguous. The medicolegal difficulties in the United 
States have been discussed by Wise and Sulzberger (1932), Parlato (1934 
Sulzberger (1935), Downing, Lane and Foerster (1936). Mumford | 1934), dis- 
cussing the problem in England, suggests the organization of panels of consult 
ing dermatologists to pass on individual eases. Bernard (1934) points to the 
need for revision of the Belgian compensation acts, 


DIAGNOSIS AND TREATMENT 


OF CONTACT ALLERGY 


937 


TABLE LXXII.—Crirerta ror DIAGNOSIS OF OCCUPATIONAL SKIN DISEASE* 








DEFINITE 
History 
Exposure or injury 


Attacks—on exposure 


PROBABLE 


POSSIBLE 





Relation less clear 
eut 


Substances less of- 


Discrepancies in 
story 


Substances seldom 


NEGATIVE 


Definite evidence of 
other skin disease 


ten cause irrita- 
tion 


irritate 
Amelioration—on 
stopping work 


No outside source of 
irritation 


Definite relation to 
outside irritant 


Other possible irri- 
tant 


Examination 


Lesions more indef- 
inite 


Lesions less charac- 
teristic 


Lesions consistent 
with exposure 


Location—consistent Exam. late Other possible diag- 


nosis 
No evidence of other 
skin disease 
*Lane, C. Guy: 


Condition nearly 
well 


New England J. M., 215: 859, 1936. 





Sulzberger lists imperfections in the compensation laws. 


1. Limitation of compensation to certain specified dermatologic entities. If certain skin 
diseases are indicated by name, others which are equally occupational are often omitted. 

2. Limitation of compensation to dermatologic entities caused by certain specified sub- 
stances. Unfortunately other substances not specified may cause the same type of skin 
reaction. 

3. Specification of trades and occupations which shall be entitled to recelve compensa- 
tion by a listing of so-called hazardous occupations. This leads to the limitation of com- 
pensation to certain industries, trades, occupations and to the exclusion of all others. 

4. Limitation of compensation to those cases in which the occupation is a proved cause. 
Often proof is difficult. Often the occupation is not the sole cause but is contributory, This 
applies, for example, in fungus infections, discussed above. 

5. Award of compensation without proof of the causal connection between the occu- 
pation and the existing dermatosis. This works injustice upon employers and insurance 
carriers. Figley, for example, has reported the case of a man who for eight years received 
compensation for a dermatitis thought to be due to a sensitization to an industrial oil, before 
it was found that his disability was due to allergy to silk, house dust and certain other 
allergens. 


Sulzberger sueeests that a general law, worded approximately as follows, 
would cireumvent the majority of difficulties. 


‘‘When an employee suffers from any skin condition, or from the sequelae of any skin 
condition, in which his occupation can be proved, beyond reasonable doubt, to be directly or 
indirectly a causal or contributory factor, such employee is entitled to compensation com- 
mensurate with (a) the degree to which the occupation is responsible for the skin disease 
and/or its sequelae; and (b) the extent and duration of the skin condition and/or sequelae, 
the resulting discomfort, disability, and/or disfigurement. Such employee is further entitled 
to the payment of the reasonable costs of adequate medical attention and treatment, admin- 
istered through qualified physicians, hospitals, ete., of his own choice ; and such employee is 
further entitled to such reasonable costs of investigation, and of expert testimony as may 
be necessary in order to substantiate his elaim.’’ 


Downing remarks that if an untrained worker suffers an in poe ‘ees 
dermatitis from an occasional occupation and then returns to this job when 


other work is available, it would seem that he has ulterior motives. Industry 
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should not be compelled to pay compensation merely because an individual 
is unfit to perform certain types of work. The problem, however, becomes 
quite different with the skilled artisan who finds himself no longer able to 
continue with a type of work in which he has spent years perfecting his technic. 

In the prevention and treatment of industrial dermatoses in general, 
Wise and Sulzberger emphasize several points. Trained artisans often find 
it necessary to continue with their work even though experiencing illness 
therefrom. The shoemaker must often continue to work with leather. Other 


Lt S| 





Fig. 294.—Contact dermatitis. Differentiation from trichophytid and psoriasis is important. 
persons continue at work, with ulterior motives, in the hope of obtaining 
compensation, and must be recognized as malingerers. Poverty often pre- 
cludes adequate treatment or change of occupation 

These authors i : | 

1ors emphasize the ‘tanee of » pe i i i 

Reid pai: : : the Importance of the patch test in diagnosis, 
. ay ee of the patient to conditions identieal with those suspected 
as causine » dermatosis. Thev ini ; 
| gr: i dermatosis. Vhey suggest that in industries in which the ma- 
erials h: dare k io i 
: a | ahs ed aire known to be highly allergenie, employees should be tested 
yy patch test w a series of 2 . lead 

| ith a series of 20 or more standard *rritants’?’ 


: ) ) »)* ; > 
whether they he hana to determine 


‘“tendeney rard eczem: é ey | 
icy toward eezematous hypersensitivity in gen- 


“ 





Fig. 295.—Seborrheic eczema. Differentiation from atopic and contact dermatitis is often dif- 
ficult, especially in children. 


. 





from a silk scarf. The location of the lesion on the skin often sug 


Fig. 206.—Contact dermatitis 
gests the possible excitant. 
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eral.’? Sueh persons should be weeded out since it is probable that they ies 
develop industrial sensitization. Conversely, materials used mn eel 
which are known to be strongly eezematogenous should. be discontinued unless 
they are absolutely essential adjunets to the industry. Not infrequently other 
materials less highly allergenie ean be substituted for the same use. They stress 
the need for the establishment of an institution devoted to industrial diseases. 
Much of this work is already being done by governmental agencies, many im- 
portant contributions having been made, especially by Schwartz. . 

Discussion.—The preceding summary of the problems of industrial allergic 
dermatoses provides a general idea of the problem. Omitting any consideration 
of malingerers, the two simple facts that must be weighed are (a) that the oecu- 
pation is responsible for the disease and (b) that the disease would not have 
oecurred had the individual not been predisposed. Leaving aside the factor ot 
negligence in failure to provide adequate safeguards and in the use of highly 
allergenic chemicals, a fine point is raised as to how much responsibility the 
employer must assume for a constitutional predisposition in the employee. One 
cannot criticize an employee for believing that he should be compensated for an 
ilIness aequired incident to his occupation after having entered the occupation 
free from disease. 

Another problem arises when the employee has other allergic diseases not 
associated with his occupation. lor example, a middle-aged man who had had 
frequent and severe asthma up to about age 20 was employed in an automobile 
assembly plant, working in the paint division. He developed severe dermatitis. 
After a month’s vacation he was nearly cured and returned to work. Derma- 
titis recurred, this time with asthma. He was then permanently discharged 
but the dermatitis and asthma persisted. When seen by the writer two years 
later he was found allergic to house dust and several foods and gave positive 
patch reactions to constituents of the paint. He had been unable to work 
during the intervenine two years. 

The question arises whether his asthma would have recurred had his al- 
lergic balance not been disturbed by the development of contact dermatitis. 
How much of his illness should properly be construed compensable due to oe- 
cupational hazards, in view of the fact that (a) both symptoms were inaugurated 
by occupational exposure, (b) a known predisposition existed, (¢) symptoms per- 
sisted far too long after discontinuance of work to be considered as still due to 
exposure to paint? Other excitants continued active but they were excitants to 
which he had previously been exposed without symptoms. 

l*ortunately decision as to compensability rests not with the physician but 
with the courts. Complicated problems such as that illustrated above require 
i nicety in judement to prevent miscarriage of justice on either side. Sulz- 
berger’s recommendations cited above, are, I believe, adequate as general prin- 
ciples. Many individual problems will require much serious consideration. This 
is a new phase of legal medicine whieh must be carefully worked out in the 
next few years. The appropriate time for the solution of the problem is the 
present, when claims for industrial allergic disability amount as vet to little more 
than about one-half of one per cent of all disability claims. 

It will be the duty of the allergist to provide industrial boards with ade- 
quate information and advice, given from the point of view of emplover and 
employee, as an aid in the establishment of adequate preeedents.* 


*A very comprehensive Symposium on Industria] Dermatoses, contributed by 


dermatologists mentioned in this discussion, appeared in the J. A. M.A the various 


+» Oct. 22, 1938, 


PART XIV 
PHYSICAL ALLERGY 


How does cold act? TI believe in three ways. 
First: As a local irritant, just as damp or fog 
acts, the cold inspired air at once producing the 
bronchial spasm. Second: As a stimulant to 
the cutaneous surface, acting reflexly via the 
centripetal spinal nerves. In no other way do 
I conceive we can explain the immediate produc- 
tion of asthma by cold to the feet, &c. Third: 
By producing catarrhal bronchitis. In the first 
two cases the cold acts at once; in the last re- 
motely, not perhaps for days. In the first two 
a certain amount of cold inevitably produces 
the asthma; in the last it entirely depends on 
whether it gives rise to ‘‘a cold’’; if not, the 
greatest depression of temperature may be en- 
dured without the slightest injury. 


How do heat and thunder act? TI believe by pro- 
ducing greater general irritability of the nerv- 
ous system, and making it more sensitive to 
sources of disturbance of any kind whatever. 


—Henry Hyper Sauter 


CHAPTER LXX 
PHYSICAL ALLERGY 


The findings of Duke, Horton, Brown and Roth, Swineford and others 
have been discussed in the chapter on Diagnostic Technic in Physical Allergy. 

There can be no doubt of the existence of the phenomenon which Duke 
designates as physical allergy or sensitiveness to heat, effort, sunlight, and 
cold. That this is not an atopic disease is indicated by failure to achieve posi- 
tive results by passive transfer. 

Difficulties —Failure of many to recognize the syndrome when it exists 
is undoubtedly due to the complexity and interplay of the etiologic factors. 
The uncomplicated case should be relatively simple; the person who develops 
asthma when exposed to cold or urticaria when exposed to heat or ight. But, 
as brought out by Duke, the problem is much more involved in many cases. 
Some react to heat, cold or effort within a few minutes, others not until sev- 
eral hours afterwards. The latter are more difficult to recognize. Some heat 
cases react throughout the year, others only at certain seasons. The situa- 
tion is similar with cold allergies. Some heat allergies adjust themselves sat- 
isfactorily to degrees of heat and react only when they have been previously 
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chilled. Under these conditions they will react to a:degree of heat to which 
they would not otherwise respond. Some cold allergics react only in the 
winter ; others only in the summer, responding to a fall in temperature to 
which they would not react in winter. , 

To further complicate this situation, some react to heat only when simul- 
taneously exposed to cold. This implies testing with heat by external ap- 
plication while the patient is breathing cold air, or testing by inhalation of 
warm air while the patient is in a cold room. Humidity also may play a part. 

This fact, that the patient may react only to certain combinations or se- 
quences of heat, cold, effort and atmospheric conditions, makes it extremely 
difficult at times to trace down the etiologic factors. It may make the pa-— 
tient’s behavior appear extremely inconsistent. As stated by Duke, ‘The 
fact is, however, that these patients are extremely consistent in their reactions, 
in fact so consistent that they often appear inconsistent. They can be under- 
stood only after careful study and are then found to react consistently to the 
conditions of heat, effort or cold to which they happen to be sensitive.”’ 

Hyperergy—effort syndrome.—According to Duke the familiar symptom 
complex known as effort syndrome or soldiers’ heart is often due to sensitiveness 
to heat. The symptoms, tachyeardia, easy exhaustion, weakness, dizziness, 
tremor, fainting spells, feeling of oppression in the chest, anorexia, nausea, 
may follow physical or mental effort or exposure to heat. In the normal daily 
routine these persons adjust themselves within their limitations. When ex- 
posed to the standardized routine of army training these limitations are ex- 
ceeded and they develop effort syndrome. Such persons do not tolerate the 
degrees of heat, mental and physical effort which cause no symptoms on the 
average person. Duke believes that many cases of heat prostration and 
syncope are due to similar causes; either a single factor, particularly heat, 
or, more often, the triad of all three. In effort syndrome he reproduces many 
or all of the above symptoms by having the patient immerse hands and fore- 
arms in a water bath at 42 degrees centigrade. Since tourniquets above the 
immersed areas do not modify the reaction, Duke suggests that they may be 
reacting not so much to heat as to the sense of heat. He also finds persons 
in whom effort syndrome can be reproduced by exposure to cold. 

Allergy.—The next classification comprises those who develop typically 
allergic symptoms such as rhinorrhea, ‘‘sinus headache,’’ asthma and urticaria. 
Where the condition is more chronic the manifestations correspond, the skin 
symptoms partaking more of the nature of a chronie dermatitis, with dry 
cracked skin, often with desquamation, sometimes with an actual ichthyosis. 
These patients usually show wide oscillations in body temperature. They do not 
sweat. The temperature range is often subnormal. 

Normal acclimatization.—Victims of physical allergy often find it difficult 
to aeclimatize themselves to changes of season or changes of location. Normal 
persons tolerate surprising variations in temperature and humidity. Change of 
residence from the temperate zone to the tropies usually requires some ac- 
climatization, after which the normal individual tolerates the new conditions 
without symptoms. But until this is accomplished, he reacts to degrees of 
muscular effort or even to mental effort, which would have failed to produce 
symptoms in the temperate climate. The first few days of a change of season 
from hot to cold or cold to hot are felt by most persons much more keenly than 
are much more pronounced degrees of cold or heat later in the season. But the 
normal person becomes acclimated and symptoms do not persist. 
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Failure of acclimatization—The victim of physical allergy, reactive to 
heat, may acclimate himself sufficiently in the summer go that he has no symp- 
toms at that time. But when acclimated to the cold of winter he may find him- 
self unable to adjust himself rapidly to a sudden change of temperature at that 
time, such as going into an overheated house. In this way a heat allergic may 
have symptoms only in the winter time. 


Some cold allergics react only during the coldest days of winter. Others 
react chiefly in the summer. In the latter Duke finds that they react to cold 
most markedly after exposure to heat. The rubbing of ice on the skin causes 
no symptoms unless the skin has just been exposed to the heat of a lamp. These 
patients often tolerate cold better in midwinter than at the beginning of the 
season. 


Some persons reactive to heat and effort have symptoms only when breath- 
ing cold air. They do not have symptoms in the summer when the air is warm. 
They have symptoms from even less degrees of heat or effort in the winter, when 
breathing cold air. In the winter they tolerate effort better indoors than out- 
doors. Such a patient may have asthma if he sleeps in a cold room and uses an 
excess of cover but may remain free when sleeping in a warm room with little 
cover. Some cold allergies have attacks following cold baths in the summer, with 
the body exposed to cold, but breathing warm air. Cold baths in the winter may 
cause no symptoms in these cases. 

Care in testing.—Duke states that early in his studies he learned to his 
regret that when testing, one must counteract the effect of the provocative 
factor. Following the production of an attack either with heat or cold, the 
patients are likely to develop acute respiratory infections unless the reaction 
is promptly controlled by the application of the reverse effect. Having pro- 
duced a reaction with heat, cold should be applied to control the reaction even 
though it be relatively mild, and vice versa. 

He believes that the tendency to repeated head colds or even pneumonia 
with change of season may be associated with allergy to heat or cold. There- 
fore, in the study of this type of case one should inquire concerning frequent 
head colds and the season of the year in which they usually occur. 

Pathogenesis—With regard to the pathogenesis of physical allergy, 
Duke remarks that a frequent cause, especially in young people, is an acute 
febrile disease which might presumably disturb the heat regulating mechanism 
of the body. He has also seen it follow trauma to organs which play an im- 
portant part in the regulation of body temperature: fracture of the skull, 
cerebral hemorrhage, lightning stroke. Cardiac or vascular diseases which 
impair circulation ; endocrine diseases (adrenals, pituitary or thyroid) ; disease 
of the intestinal tract which alters the absorption of protein; or disease which 
interferes with normal surface moisture, such as ichthyosis may be etiologic 
or complicating factors. 

As evidence of disturbance of the heat regulating mechanism Duke points 
out that the body temperature is almost always subnormal, sometimes as low 
as 92° F., and decidedly unstable, with wide variations from exposure to 
changes of temperature that should cause no variation in the normal indi- 
vidual. The metabolic rate is unstable, often low, sometimes slightly above 
normal and tends to fluctuate with changes in surface temperature. In one 
ease it was minus 60 even though there were no symptoms of myxedema, 
Many heat allergies are hyperesthetic to cold and vice versa. 
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Bray states, ‘‘It has been shown that histamine is liberated in the skin of 
normal people when the temperature of the skin is decreased to 20° F. 
(minus 6° C.).’’ In a ease of cold allergy he found this threshold for his- 
tamine liberation raised 25° F. His patient reacted at 45°. Saylor and Wright 
observed a case in which the threshold was raised 60.2° F*., from 20° to 80.2° F. 

Diagnosis This review of the phenomena of physical allergy brings out 
some of the difficulties encountered in diagnosis. Duke has provided a ques- 
tionnaire which will often be of aid. 


Questionnaire Which May Be Used for the Detection of Heat and Effort Sensitiveness and 
Cold Sensitiveness 

1. What is the effect of heat on the skin or of getting hot? What is the effect of 
mental effort? Physical effort? 

2. Is the symptom, caused by heat or effort, relieved by cold or quiet? 

3. Is heat or effort more productive of evil in hot weather or cold weather or aug- 
mented by the effect of breathing cold air? 

4. Is the effect of heat and effort more pronounced after periods of quiet, rest, or 
depression, or after being chilled? 

5. What is the effect of cold on the skin or of being chilled? 

6. Is the effect of cold relieved by the effect of heat or effort? 

7. Is the effect of cold more pronounced in summer or winter or aggravated by the 
effect of breathing moist air? 

8. Is the effect of cold or quiet more pronounced after marked activity or after 
being overheated? 

9. Is patient affeeted in like manner by both heat or effort and by cold? 


Treatment.— Treatment is at times even more difficult than diagnosis. 
The mild case is often relieved simply by the avoidance of those situations 
that have been found productive of symptoms. The highly allergic patient 
sometimes finds it impossible to avoid them. For these, whether they react 
to heat or cold, Duke has found that therapeutic alternation of the extremes 
of temperature may increase tolerance to a high degree. The person highly 
allergic to heat frequently cannot tolerate exposure to a 1500 watt lamp and 
the treatment must be begun with a hot water bottle or a small bulb at some 
distance. As soon as the patient commences to react, cold is applied. When 
symptoms are relieved heat is again applied. This is alternated several times 
at each treatment. The degree and duration of heat exposure are eradually 
increased, until the patient can tolerate, if possible, prolonged exposure to 
the heat of a 1500 watt lamp. For cold, the reverse procedure is applied. 
Treatment of effort sensitiveness is applied with graduated exercises and 
often also with alternating heat and cold. 

uke states that the treatment of cold allergy is easier than that of 
aa Cold ants a be applied to the point of having the patient shiver. 

atment in all cases should be given daily. After tolerance has been built 
up 1t 1s maintained by daily hot or cold baths. 

¥ According to Duke the most difficult cases to treat are those who reaet to 
effort while breathing cold air. Treatment is unsatisfactory. The patient 
should avoid the situation insofar as possible. 

Swineford and Weinberg report a case of e 
minute after the applintion of « hot woven heats Within ns 
quickly followed the application fe at es eee vee chest. ; Relief as 

, ; ; an ice cap or rubbing with ice. Thev 


xtreme reactivity to heat in 
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undertook special means to rule out the factor of suggestion and feel that 
this was satisfactorily done. They finally achieved a satisfactory degree of 
relief following intravenous typhoid therapy. 

Caven has reported benefit from diathermy in a case reactive to heat 
and effort. A woman experienced angioneurotic edema after brisk walking, 
dancing, washing in hot water, sitting in front of a fire, or even meeting 
Strangers. Following moderate heating the swelling would come on within 
half an hour; within ten minutes after strenuous exertion in hot weather. 
It usually lasted until she had had a night’s rest. In the winter she used 
more bed clothes than the average; in the summer, fewer. 

The condition was produced experimentally by immersion of the hands 
in hot water and by sitting in front of the fire. Caven tried various remedies 
without success, including subcutaneous typhoid (without resulting fever), 
thyroid and pituitary extracts, and hot baths. He then applied diathermy, 
running the rectal temperature to 102.6° at the first treatment, Treatments 
were continued at biweekly intervals, increasing the temperature eradually 
to 104.6 degrees. Following completion of the treatment the patient went 
through an unusually hot, humid summer, played tennis, danced, ete., remain- 
ing practically free from her symptoms. 

Martin has observed a girl, reactive to heat, who develops urticaria of the 
back when walking on the beach, away from the sun, and on the front of her 
body when sitting before a grate fire.* 

The literature contains more reports of successful desensitization to cold 
than to heat. Dubbs (1935) reported relief from urticaria due to cold with 
calcium lactate, 1 gram orally after meals. Its discontinuation was followed 
by return of urticaria. Adrenalin also gave immediate relief of short duration. 

The use of histamine and other therapeutic procedures has been discussed 
in Ch. XXV, p. 248. Roth and Horton (1937) reported relief following the 
combined use of histaminase and histamine. The patient on more than fifty 
occasions had collapsed and fallen to the ground when exposed to cold. He 
obtained relief by pulling his coat over his head so that he might breathe 
warmer air. He had had collapse symptoms when swimming. His legs would 
swell when exposed to cold, rain, snow or damp trouser legs. Hand immer- 
sion in water at 8 to 10° C. caused local swelling which persisted for four days. 
Less persistent symptoms were fall in blood pressure, tachyeardia and flush- 
ing of the face. The patient received a total of 67 units of histaminase in 
four and one-half days. One unit is the amount capable of detoxicating 1 mg. 
of histamine in vitro during 24 hours. Following histaminase the patient re- 
ceived hypodermie injections of histamine. He was satisfactorily relieved. 

Saylor and Wright deseribed a case with throbbing headaches and gen- 
eralized flushing when exposed to cold. Ice cream caused swelling of the 
throat and lips. Carrying a cold milk bottle against the arm caused local 
reaction. Symptoms occurred when in swimming. There was no other allergic 
history except that the subject becomes nauseated and often vomits when eating 
egg. Iood tests were negative. 

It was found that the temperature of the surrounding air was not as im- 
portant as the temperature of substances with which she came in contact. 
In a room at 22.3° C. there was no reaction, but contact of the skin with a 
metal cabinet in the same room, with temperature 1.2° C. higher than the room 
temperature, produced local redness and edema. The cabinet seemed colder 


*Martin, Walter B., Norfolk, Va. Personal communication, 
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since it removed heat from the arm more rapidly than did the air. The arma 
actually became cooler after it had been in contact with the metal for four 
minutes. 

They found the same general response to indueed cold urticaria and to 
histamine injections. There was no local eosinophilia. Menthol in alcohol 
applied to the skin caused no reaction. Loeal anesthesia with 2 per cent 
novoeain reduced the extent of the reaction but did not prevent it. Passive 
transfer was unsuccessful. Edema fluid from a positive clinical response, 
injected elsewhere into the skin, caused wheal formation. 

A second ease, an actress, found it necessary to reach the theatre an hour 
before each performance, otherwise she was covered with urticaria during 
the performance. She had experienced collapse and near drowning while 
swimming. 

The second case was not treated. The first was satisfactorily relieved 
following a series of histamine injections intracutaneously. 

Reaction to light.—A quarter of a century ago discussion of light waves 
centered around the visible spectrum with short waves at the violet end and 
longer ones at the red. However, there are still shorter, invisible rays, the 
ultraviolet. Later it was shown that the spectrum could be continued, with 
increasing shortness of the waves, until the extremely short x-rays and still 
shorter radium rays were reached. Evidence recently suggests that even 
beyond radium we will find the cosmic rays. 

At the other end of the visible spectrum infrared waves, shghtly longer 
than the red, merge into heat waves. Still farther on, we find short radio and 
finally long wave radio. These latter are measured in yards rather than 
microns or angstrom units. Wave leneths represented in the visible spectrum 
of white light appear beneficial rather than harmful to the animal and veg- 
etable kingdoms. Ultraviolet light is more irritating, as is heat when too 
intense. The deleterious potentialities of radium, x-ray and short wave radio 
are common knowledge. 

It is important to differentiate between photosensitivity as a result of the 
use of certain foods or drugs and a true allergie sensitivity to light. Some of 
those persons allergic to light have reactions from a wide range while others 
are affected only by a rather narrow spectral region. Prurigo aestivalis, 
eczema solare, and urticaria photogenica may all belong to the allergic group. 

Duke (1923) described a case of urticaria due to the actinic rays of the 
sun. He mentions a report by Ward (1905) and one by Ochs (1910) of the 
same condition. There have been several reports since then. Weiss in an 
analysis of the literature coneludes that the fundamental factors in light 
sensitivity are unknown. Hematoporphyrinemia has been suspected but never 
found. Experimental hematoporphyrinemia does produce sensitiveness to 
light. The majority of recorded cases have occurred in women and in some 
of these the sensitivity to light appears to have been related to disturbances 
in menstrual funetion. 

Harris and Hoyt found that paramecia survived ultraviolet rays that 
had traversed a cystine solution, eight times as long as those exposed to the 
same intensity of ultraviolet, which had passed through a noneystine control 
solution. Ward found that cystine was the only amino acid with pronouneed 
absorption spectrum in the ultraviolet region. These observations suggested 
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that cystine present in the skin and epidermal appendages tends by absorption 
to protect protoplasm from the toxie effect of ultraviolet. Ward suggests that 
the wearing of heavy woolen clothing protects the Arabs from the effects of 
the sun’s rays because of the cystine content of the wool. 

Infrared.— McKinnon has deseribed a man who reacts with vesication to 
what is usually considered normal exposure to sunlight, in whom it was found 
that ultraviolet produced normal response, while infrared rays applied with 
the infrared coil at a distance of 24 inches produced vesicles within twenty 
minutes. The normal response is with erythema at the end of thirty minutes. 

Visible spectrum.—Blum and West have studied a patient with urticaria 
who reacted in the spectral range between 3,900 and 5,300 angstrom units, 
that is, to blue and violet light. These observations suggest that even within 
the range of visible light there may be hypersensitiveness or sensitization to 
surprisingly narrow wave length bands, 
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O laborum, 
Dulce lenimen medicumque, salve, 
Rite vocantr 
—HOoRACE 
32p Opr, Book 1 


CHAPTER LXxTI 
THE PHARMACOLOGY OF ALLERGY 


I. DRUGS WHICH ACT THROUGH THE SYMPATHETIC NERVOUS 
SYSTEM 


Epinephrine—Adrenalin 


The active principle of the adrenal medulla was first isolated by Abel 
who named it epinephrine. It was isolated as a pure crystalline compound 
by Takamine and by Aldrich (1901) and named adrenalin. Other trade 
names include adrenin, suprarenin, adrin. It has been synthesized. Adrenal 
gland extract was first used in the treatment of hay fever and asthma by 
Solis-Cohen in 1898. It was given orally. Bullowa and Kaplan first used the 
1:1,000 solution subcutaneously in 1903. When given intravenously, epineph- 
rine stimulates the myoneural junctions of the postganglionic fibers of the 
sympathetie nerves, thus producing symptoms identical with those of sympa- 
thetic stimulation. 

Epinephrine raises the arterial blood pressure as a result of peripheral 
vasoconstriction, the most pronounced reaction being in the splanchnic area. 
Indeed the effect may be so pronounced in this area as to overcome constric- 
tion elsewhere, especially in the muscles, with resulting increased passage of 
blood through the latter. The smaller veins as well as the arterioles are con- 
stricted. This is pronounced in the hepatie venules, as a consequence of which 
blood accumulates in the liver, which becomes swollen. Plasma escapes from 
the blood in the liver, resulting in an unusually high red count. 

The effect on the coronary vessels is not fully established. Most ob- 
servers find them dilated, but very small concentrations may cause econ- 
striction. The heart is accelerated from stimulation of the terminations of the 
accelerator nerves. If it becomes too rapid, the heart does not fill during 
diastole, and the bldod output is reduced, with resultant fall in blood pressure. 
The accelerator activity is sometimes overcome by vagus activity, with see- 
ondary slowing of the heart. 

Very minute quantities of epinephrine in the cat or dog cause fall in 
blood pressure, while larger quantities produce vasoconstriction with rise. As 
an explanation it has been suggested that epinephrine stimulates not only 


the terminations of the vasoconstrictor nerves but also of the vasodilators 
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and that the action of the former usually predominates. Another suggestion 
has been that epinephrine causes dilatation of the capillaries which however 
is usually overshadowed by arteriolar constriction. 

The drug produces relaxation of the muscles of the stomach and intestines 
with inereased tonus of the pyloric, ileocolie and internal anal sphincters. 
Gall bladder movements are inhibited while those of the gall duct are in- 
creased. Uterine activity varies in different animals. In the nonpregnant 
eat relaxation follows injection, while in the pregnant cat powerful contrac- 
tions ensue. 


Applied locally in the eyes, it causes blanching of the conjunctiva and 
often dilation of the pupils. It dilates the bronchi by stimulation of the 
bronchosympathetie fibers and consequent muscular relaxation. Other effects 
on other organs containing nonstriated muscle and on the secretions are 
similar to those resulting from sympathetic stimulation except in the case of 
the sweat glands, which do not respond to adrenalin. Hydrolysis of glycogen 
in the liver is increased, with resulting increased blood sugar and, at times, 
glycosuria. Urine secretion is increased as a rule. Injected locally, it pro- 
duces local vasoconstriction with blanching of the tissues. It is used locally 
in surgery to stop bleeding. 


Adrenalin applied to the unbroken skin is not absorbed and exerts no 
effect. It is absorbed from mucous surfaces, causing blanching. When taken 
by mouth this local ischemic response causes some discomfort. It is digested 
and destroyed in the intestinal tract. 


The injection of adrenalin causes a variable increase in the red blood 
cell count, with an increase in the white count. The latter has been attributed 
to (1) contraction of the spleen, (2) concentration of the blood, (3) direct 
stimulation of the bone marrow, (4) redistribution of the formed elements in 
the blood, (5) expulsion of leukocytes from the lymph nodes. Lucia, Leonard 
and Falconer (1937) have found that leukocytosis follows the injection of 
adrenalin even after splenectomy, thus ruling out splenic contraction. Since 
as a rule immature cells did not enter the circulation it appears that bone 
marrow stimulation is not a factor. The probable explanation is that of re- 
distribution of cells in the blood. Peripheral vascular and capillary con- 
striction forces those cells which are lying immobile, in contact with the 
smaller vessel walls, into the axial stream. 

Syozi (1937) has determined the epinephrine content of the adrenals of 
rabbits exhausted on a treadmill, finding no evidence of epinephrine exhaus- 
tion. 

Uses.—Adrenalin hydrochloride is available in aqueous solution in con- 
centrations 1:10,000, 1:1,000 and 1:100. In the rare instances in which its 
intravenous use is indicated (anaphylactic shock, intractable asthma), 1:10,000 
concentration is preferable, in dosage of 1 ec. given very slowly. It may be 
repeated as indicated. 

For routine use in hypodermic medication 1:1,000 concentration is used. 
A dose of 0.3 ee. or 5 minims usually relieves allergic symptoms. This may be 
repeated at frequent intervals. Oceasionally as much as 0.5 ee. or even 1 ce. 
is necessary, especially in conditions such as status asthmatieus in which the 
patient appears to have lost the ability to respond satisfactorily to adrenalin. 
In such cases relief may be of no more than twenty minutes’ duration. But 
as a rule a single dose of 0.3 ec. will relieve for from two to four hours. 
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Adrenalin often effectively relieves migraine if administered early, but 
must be given in quite large doses such as 0.5 ce, every half hour until the 
headache is gone or the patient is too inconvenienced with adrenalin action 
(tremor, tachyeardia, nervousness). It usually gives temporary relief in 
asthma, urticaria, gastrointestinal allergy, hay fever and in some “aSeS of 
angioneurotic edema. It may be applied in 1:1,000 dilution or more dilute to 
the conjunctiva or nasal mucosa for relief of local symptoms such as allergic 
conjunctivitis, positive ophthalmic reaction, allergic coryza. . 

It may be given prophylactically to prevent constitutional reactions along 
with injections of allergens such as pollen extract. It may be administered 
in the same syringe, always drawn up prior to the allergen extract, since in 
this way the dosage of the latter is more accurate. It should not be mixed 
with the extract for any long period prior to use since it darkens and loses 
potency. When adrenalin solution is stored in a rubber stoppered bottle, it 
oradually turns brownish. During this process its activity diminishes and 
larger doses must be used. Tor this reason deteriorated adrenalin solution 
is not desirable. It is not toxic and causes no deleterious side effects. Rarely, 
patients find that it fails to give relief in episodic allergy. Rarely, patients ap- 
pear to be hyperergic, complaining of unpleasant adrenalin symptoms from 
standard dosage. 

Lamson (1938) has described clinical and laboratory findings on 2 chronic 
asthmatics each of whom had through the years received a total of over 20 
gallons of adrenalin 1:1000, hypodermieally. No evidence was found to 
show that epinephrine produced specific harmful effect in these cases. 

Slow epinephrine.—Keeney (1938) finds that epinephrine base suspended 
in peanut oil and given deep, subeutaneously or intramuseularly, exerts slower 
and more prolonged action than 1:1,000 aqueous solution. It is made up, 2 mg. 
to the cubic centimeter. Doses of 0.5 to 1 ee. relieve chronic asthmaties for 
from 8 to 16 hours, in contrast with the 2 to 4 hours’ relief obtained from 
aqueous solution. Both preparations may be used together, the aqueous for 
immediate response, the oil suspension for prolonged effect. 

Preparation of a satisfactory suspension is difficult. The sterilized oil 
is washed with alcohol to remove excess fatty acids. The epinephrine base 
powder must be added with rapid agitation, otherwise it forms clumps which 
are not easily broken up. Supersonic radiation tends to keep the particles in 
suspension. 

Spain, Strauss, and Fuchs advocated epinephrine in gelatine which ap- 
pears to be slowly absorbed, and avoids the possibility of sensitivity to the oil 
used in Keeney’s preparation. 

Adrenalin inhalation.—Graeser and Rowe have recommended the inhala- 
tion of 1 per cent adrenalin solution for the relief of asthma. <A special 
nebulizer is used which ereates a very fine cloud of vapor. The patient learns 
by experience to estimate the dosage by the number of inhalations and the 
number of times the bulb is compressed. The dose varies with different per- 
sons and with the severity of the asthma. The patient inhales while the bulb 
is being squeezed. 

Lamson suggests that the addition of from 1 to 3 per cent aleohol helps 
the volatilizing qualities of 1:100 epinephrine, without injuring it. Tf 1:100 
concentration is irritating to the patient, he suggests dilution with distilled 
water to 1:300 or 1:400. The patient then increases the 

Abramson suggested the use of elycerin to insure t] 
for proper spraying, 


number of inhalations. 
le proper size particles 
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Larsen and Nielsen have studied the effectiveness of inhalation of 10 per 
cent nebulized adrenalin. The solution used contained adrenalin 1 gram, 
chlorbutanol 90 mg., sodium bisulphite 10 mg., 2/N HCl 0.28 ce., sterile dis- 
tilled water to make 10 ec. 


They used two commercial European nebulizers both of which had been 
found effective. With the better of the two nebulizers 99 per cent of the 
drops measured about 1.4 microns in diameter. The largest measured 5.6 
microns. The velocity of particles in the cloud of spray at a distance of 9 to 12 
em. from the tube averaged 50 em. per second. The size of the droplet ma- 
terially influenced effectiveness. Thus a droplet 14.8 microns in diameter, 
about twice the diameter of a red blood cell, weighed 1000 times as much as 
the 1.4 micron droplets mentioned above. The factor of settling out then be- 
comes important. A 1.4 micron droplet falls about 0.006 em. per second while 
the larger falls about 0.7 em. per second and is less likely to enter the bron- 
chial tree. The kinetic energy of the larger droplet prevents its altering 
its course to enter the larynx during inhalation. 

Having established these facts, they searched for evidence of absorption 
through the pulmonary alveoli. When an efficient nebulizer was used, sys- 
temic evidence of absorption (blood sugar, blood pressure and pulse rate) 
appeared almost immediately, within so short a time that absorption must 
have taken place through the alveoli. With ineffective nebulizers these 
symptoms did not appear for 40 minutes and were ascribed to absorption 
through the gastrie mucosa. 

They found that the inhalation of 1.5 mg. of adrenalin produced pro- 
nounced and immediate absorptive effect. Less than 1 mg. produced no 
evidence of alveolar absorption. They conclude that since 1 mg. does not 
influence blood pressure, ete., and usually does relieve asthma, this is a safe 
dose for inhalation. This corresponds to 0.1 ec. of 1:100 adrenalin. One mg. 
may be inhaled hourly without inconvenience. Nielsen reports that patients 
received 0.05 mg. every 5 minutes for four times without inconvenience. 


Question has been raised concerning the possibility of deleterious effects 
from loeal contact of adrenalin on the mucous membranes in such high con- 
centration as 1:100. Local mucosal ulceration and tracheitis have been de- 
scribed. On the other hand, Nielsen recommends as high as 10 per cent 
adrenalin spray, which he found effective in every instance in 400 attacks 
of asthma among 40 asthmatic. American physicians have not accepted this 
method as free of danger. 

Stimulation to increased secretion.—Attempts have been made to stimu- 
late the adrenal glands to increased activity. Cohen and Rudolph did this 
with strychnine, which has been shown to stimulate the adrenals. They found 
that any good effect was overshadowed by the complicating hypertonicity from 
the pharmacologic action of strychnine. 

Effect of adrenalin on positive skin reactions.—The question not infre- 
quently arises whether one can perform reliable skin tests on a person who has 
recently had adrenalin. Formerly it was thought that adrenalin should be 
discontinued overnight or even for 24 hours prior to testing. However, Lam- 
gon, Tuft and Brodsky, and Swineford and Grove have shown that diminution 
in the intensity of skin reactions following a single dose of adrenalin dis- 
appears almost invariably within one hour. It commences early, within ten 


minutes. 
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Tuft and Brodsky found that ephedrine, asthmolysin, pituitrin and ae 
phylline exerted a similar effect but decidedly less pronounced, Calcium glu- 
conate, atropine and sodium iodide exerted no influence on skin reactions. 

There is another situation in which the reliability of skin testing has been 
questioned. This is the individual with intractable asthma who must receive 
adrenalin injections every few hours over many days. These patients often 
fail to give satisfactory skin reactions. No study has yet been reported on the 
duration of inhibition of skin reactions by adrenalin in this type of case. 


Ephedrine 


The herb, Ma Huang, of which ephedrine is an alkaloidal active prin- 
ciple, has been used by Chinese physicians for some 5,000 years. It is said to 
be one of the drugs which was tasted by the Emperor Shen Nung. The herb 
was recommended as a circulatory stimulant, diaphoretic, antipyretic, and 
cough sedative. The active principle of Ephedra vulgaris (Ma Huang) was 
first isolated by Yamanashi in 1885, and Nagai obtained the alkaloid in pure 
form in 1887. He named it ephedrine. Amatsu and Kubota (1917) demon- 
strated its epinephrine-like activity. Soon thereafter it became widely used 
in Japan in the treatment of asthma. Chen and Schmidt commenced the 
study of the drug in this country in 1923. Since their introduetion of the 
drug to the Western World with their very extensive pharmacologic in- 
vestigations, it has become as well known and almost as important as adren- 
alin. 

Chemically and pharmacologically ephedrine is very similar to epineph- 
rine. The chemical similarity is obvious in the following formulae. 


Hy 3H, H H H H 
A~ a As axe Ss a 
2 —C—C—N * ) —C—C—N 
ep somes. t ee ite 
OH CH, CH, | | OH H CH 
| | 
aA nO ra 
OH 
Ephedrine Epinephrine 


Ephedrine, like epinephrine, is sympathomimetic, exerting its activity 
through stimulation of the sympathetie nervous system. While the majority 
of investigators believe that, like epinephrine, it acts upon the myoneural 
Junction, some believe that it acts upon the muscle itself. Like adrenalin, 
this drug in suitable doses raises bluod pressure, increases cardiac activity, 
dilates the pupils, relieves bronchospasm, causes uterine contraction and either 
inhibits or, less frequently, stimulates the musculature of the gastrointestinal 
tract. Epinephrine increases heart rate, but resulting vagus stimulation may 
subsequently slow the heart. This latter phase is more pronounced with 
ephedrine. It is of some interest that, although the ancient Chinese herb was 
used in China through the centuries as a diaphoretic and antipyretic, the al- 
kaloid, ephedrine, has little effect upon sweating and does not alter body 
temperature, It does slightly increase the basal metabolic rate and oxygen 
consumption. As with adrenalin, an increase in the formed elements of the 
blood and hyperglycemia follow its administration in suitable quantity. 

Compared with epinephrine, ephedrine has both advantages and disad- 
vantages. Its advantages are that it may be given by mouth and is not de- 
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stroyed by digestion; it may be employed as a preventive; it has more pro- 
longed action; and produees less side reaction from overdosage. It is stable, 
not being decomposed by exposure to air, light, or heat. Its chief disad- 
vantage les in its lessened therapeutic activity compared with adrenalin. 
Also, some persons have become sensitized to ephedrine. However, in these 
cases synthetic ephedrine or ephedrine-like drugs may be used. 


Clinical application.—Miller (1925) first reported benefit in the treatment 
of bronchial asthma with ephedrine. Soon thereafter Vallery-Radot and 
Blamoutier emphasized that, when given early, ephedrine will often abort 
attacks but that, an attack once having been established, it is less effective 
than epinephrine. They found it effective in 69 per cent of asthmaties when 
given prophylactically, in 43 per cent when given during the attack. Gaarde 
and Maytum (1926) first reported relief of hay fever following oral administra- 
tion of ephedrine. It was first used locally in the nose and throat by Cook. 
Miller first reported its benefit in urticaria and Kesten first reported on a study 
of its use in chronie urticaria and angioneurotic edema. Stokes and McIntyre 
first reported its beneficial effect in the relief of drug allergy, following 
arsphenamine reactions. Saxl first reported benefit in senile emphysema. 

Alexander and Kountz extended the study of ephedrine and epinephrine in 
obstructive emphysema such as accompanies bronchitis and asthma. They found 
that, whereas in normals the vital capacity increase averaged 350 ce. after 0.5 ce. 
of epinephrine, most patients with emphysema showed still greater increase. 
Patients with associated asthma did not do as well as those with associated 
bronchitis, due apparently to the difficulty of expelling thick tenacious mucoid 
sputum. Those patients with emphysema and bronchiectasis did not respond 
to epinephrine. The authors recommended ephedrine as a routine therapeutic 
agent of choice, chiefly because of its more prolonged action. 

Like adrenalin, ephedrine may be used early in acute circulatory collapse 
but is not indicated in the late stages, where fluid replacement in the blood 
vessels, with saline or, better, transfusion, is the proper procedure. 


Administration and dosage.—The drug may be given by mouth or per- 
cutaneously. It has some effect when given by rectum. Applied locally to 
the nasal mucosa in from 1 to 8 per cent it acts similarly to epinephrine. 
For such loeal application it is available in aqueous solution; in oil, either pure 
or mixed with aromatie ingredients; and in a water soluble jelly. Aqueous 
sprays are preferable to sprays in oil which may, on aspiration, cause serious 
pulmonary irritation, even pneumonia. 

3y mouth it is customarily given in capsules on account of the bitter taste. 
Usual dosages are 25 and 50 mg. This may be given three or four times 
daily or more often as indicated. Children usually tolerate the same dose 
although from 10 to 15 mg. has been recommended for children between six 
months and five years and 5 mg. under six months. Such doses may be given 
with 20 minims of glycerin and enough chloroform water to make one drachm. 
Relief is obtained in from 20 to 30 minutes when given by mouth; in 10 to 15 
minutes when given intramuscularly or subcutaneously. 

Ephedrine may be used for the same purposes as adrenalin. It is less 
effective but may be given by mouth and as a rule its action 1s more pro- 
longed. In general it is better administered early in the development of an 
allergic attack than late, after symptoms have become more severe. In the 
latter case adrenalin is more effective. After a patient has been relieved 
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with adrenalin, relief may often be continued with ephedrine. a 
reported relief of a young adult with migraine. Ephedrine in sie 
erain doses aborted about 75 per cent of attacks if taken early enough. 

j Side effects.—The common subjective side effects are similar to those 
following epinephrine and include palpitation, trembling, weakness, pig 
of warmth, chilly sensation, nausea, vomiting, insomnia, nervousness, drowsl- 


ness. 





Fig. 297.—Proper instillation of nose drops. After drops are introduced the head should be 
lowered so that they may gravitate to the upper portion of the nasal fossa and the turbinates. 


Many persons have no such reactions. Their occurrence appears to be 
a factor of the individual rather than of dosage. Less common symptoms 
include precordial pain, numbness and tingling of the extremities, constipa- 
tion, diuresis, urinary retention, colitis, extrasystoles, tachyeardia, albumi- 
nuria, hematuria, paroxysmal tachyeardia, pulsus alternans. One case has been 
deseribed in which it had an aphrodisiac action. I have seen a patient who 
always responded with priapism, another who always developed a urethral 
discharge. Like epinephrine it may exaggerate hyperthyroid predisposition. 

These side effects may occur singly or in groups. With the exception of 
nervousness they are rare and usually not too inconveniencing. Nervousness 
and insomnia may be counteracted with one of the barbiturates such as 
phenobarbital, luminal, or amytal in 30 mg. (1% grain) or slightly larger doses, 
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Ephedrine appears to have no cumulative harmful effects and does not 
‘vause habituation. Hypertension is not a contraindication except in the 
presence of circulatory collapse. 


Sensitization—Very rarely one becomes sensitized to ephedrine. Bullen, 
Francis and Parker reported two cases of dermatitis medicamentosa. Kern 
and Schenck have described a similar ease. A number of investigators have 
deseribed dermatitis venenata from local contact, usually involving portions 
of the face, from application within the nose. 


In these cases one of the synthetic ephedrines can usually be substituted. 


Synthetic Ephedrine and Ephedrine-like Compounds 


Ephedrine was first prepared synthetically by Fourneau in 1904. While 
natural or l-ephedrine is optically active, synthetic or dl-ephedrine is optically 
inactive. It is marketed under the trade name Ephetonin. Its pharmacologic 
action appears to be the same. The dose is likewise the same. D-ephedrine is 
less effective. 

Ephetonin.—Kern and Schenck found ephetonin equally as efficacious 
as natural ephedrine in the palliative treatment of asthma, hay fever and 
vasomotor rhinitis. The synthetic drug, orally administered, in 25 mg. doses, 
had less tendency to raise the blood pressure. Unfavorable side effects were 
produced in about 9 per cent with ephetonin and in over 23 per cent with 
ephedrine. 

Of 100 patients receiving both drugs at different periods, 16 obtained 
no relief from either drug; 32, equal relief from both drugs; 15 experienced 
more relief from ephedrine and 32 experienced more from ephetonin. 


Compounds related to ephedrine——A number of synthetic compounds 
differ from ephedrine or adrenalin only slightly in chemical structure. Many 
have been tried in allergy and some are available commercially. The first of 
these, phenylethanolamine, was synthesized by Kolshorn in 1904. It has 
satisfactory ephedrine-like action on the nasal mucosa but is useless when 
taken by mouth. Beta-phenylethylamine (Alles) also possesses this disad- 
vantage. The synthetics which have found a place in clinical allergy are 
Neo-Synephrine, Benzedrine, and Propadrine. 

Synephrin differs from epinephrine in that only one hydroxyl group is 
attached to the benzene ring instead of two. Its action is weaker than that 
of epinephrine. 

Neo-Synephrine and Propadrine.—Neo-Synephrine and Propadrine are 
available in capsule form for internal administration. These and benzedrine 
are available in solution for local application in the nose. 

In general it may be said that these exert a satisfactory action locally 
in the nasal mucosa but are usually not as effective as ephedrine when taken 
internally. Occasional eases do as well and they are therefore worthy of 
trial, especially with those who experience unpleasant side effects from 
ephedrine. 

Black (1937) has compared the effectiveness of ephedrine and Propadrine 
(phenyl-propanol-amine ). The outstanding advantage of the latter is the 
absence of nervousness and insomnia which makes it possible to use Propadrine 
at frequent regular intervals, even at night, and obviates the necessity of 
combining it with a sedative. Hay fever patients and asthmatics using aque- 
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ous and oily solutions in the nose reported results comparable to those with 
ephedrine. Propadrine capsules contain 24 mg. dosage. Severe asthmatics 
were often relieved with 48 mg. every 3 hours. This dose could be continued 
without ill effect. The duration of action is not longer than 3 hours. Chil- 
dren, six years old, tolerated 48 mg. without unpleasant effect. Customary 
dosage had no effect upon blood pressure. Rarely patients experienced nausea, 
sometimes with vomiting after several doses. Propadrine every 3 or 4 hours 
gave more relief to patients suffering with urticaria and angioneurotie edema 
than any other medication studied. 


Benzedrine.—Benzylmethyl-carbinamine has recently attracted wide at- 
tention, not so much on account of its value in allergy as because of its 
unusual psychic stimulating activity. Benzedrine is a sympathomimetic 
drug which appears in addition to have an independent stimulating ac- 
tivity on the higher cerebral functions. It is more effective than ephedrine 
in nareolepsy. Although in larger dosage it increases blood pressure, 10 
to 20 mg. by mouth produce euphoria, exhilaration, diminished fatigue, 
increased energy and capacity for work and inereased verbosity. Slight 
overdosage may result in prolonged insomnia and nervousness. Metabolic 
rate and blood sugar levels are not affected by the above dose. 

Waud has described the effects of toxic doses (10 grains). This is 50 
times the usual therapeutic dose by mouth and approximately 1,000 times the 
usual therapeutic dose in the benzedrine inhaler. In the test benzedrine 
was inhaled. Toxie signs and symptoms ineluded blurring of vision, dilatation 
of pupils, loss of smell, nasal dryness, pounding in the ears, dryness of the 
mouth and pharynx, sore throat, dyspnea on exertion, rales in chest, extra- 
systoles, paroxysmal tachyeardia, bradycardia (on one oceasion), loss of 
appetite, abdominal discomfort with distention and constipation, diuresis 
followed by urinary suppression and failure to realize when the bladder was 
full, blanching of the extremities, profuse perspiration, secondary mental de- 
pression, tremor of the hands and hypertension. 

Boyd (1938) has found that even in dilutions of 0.05 and 0.01 per cent, 


benzedrine, ephedrine and neosynephrine exert a depressant action on ciliary 
movement. 


Benzedrine inhaler.—A benzedrine inhaler may-be used for application of 
the vapor in the nose. This is to be sniffed only at prescribed intervals, usually 
every two hours or longer, since constant sniffing may produce unpleasant 
side effects, especially extrasystoles or even paroxysmal tachycardia. 

Searano has described a secondary returgescence with atony and boggi- 
ness of the nasal mucosa when ephedrine is used locally over an extended 
period. He compared this type of response to benzedrine solution, benzedrine 
inhalant and ephedrine. On local application both solutions commence shrink- 
ing action within one minute. Although benzedrine was slightly slower both 
drugs produced maximum shrinkage within five minutes. 

Secondary reactions, mentioned above, were studied in two phases; (1) 
one hour after initial application; and (2) after the drugs had been applied 
locally several times daily for a week or longer. One hour after initial ap- 
plication, 32 per cent showed secondary reactions from ephedrine, 20 per 
cent from benzedrine solution, and 8 per cent from benzedrine inhaler. After 
prolonged use 20 per cent showed reactions from ephedrine, 12 per cent from 
benzedrine solution, and 4 per cent following benzedrine inhaler, 
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Benzedrine inhalations in asthma.—Swineford (1938) finds that volatilized 
benzedrine may be inhaled through the mouth in asthma as it is through the 
nose in hay fever. The nasal inhaler is not satisfactory because the opening 
is too small and the menthol is irritating. A glass tube about the size and 
Shape of an average test tube, open and annealed at each end, is constricted 
moderately in the center. Gauze is stuffed loosely into the distal end. One 
or 2 ce. of liquid benzedrine base is poured onto the gauze. The patient places 
the proximal end inside the lips, inhaling deeply. Inhalations through the tube 
should be made not oftener than once each minute, to allow time for the 
benzedrine to act and to prevent overdosage. Asa rule 6 or 8 such inhalations 
are sufficient. This may be repeated as needed. The treatment may be com- 
bined with adrenalin injections. 


Other preparations in use are Vonedrine, Nethamine, and Tuamine. These 
are vasoconstrictors with little or no central stimulation. 

Various vasoconstrictor drugs have been combined with a sulfonamide and 
advocated as nose drops. There is some question as to the possibility of sensitiz- 
ing the patient by prolonged use of a sulfonamide on the mucosa of the nose. 
Tyrothricin is used in combination with Propadrine. There is no evidence that 
it causes sensitization. 


Ergotamine 


Ergot, a parasitic fungus of rye and occasionally of other plants, has been 
extensively studied in the past as to its toxicologie and pharmacologic activi- 
ties. Stoll isolated an alkaloid which he named ergotamine. This alkaloid 
resembles epinephrine in some of its effects and, like it, acts on the myoneural 
Junctions of the sympathetic nerves. While epinephrine stimulates both motor 
and inhibitory fibers, according to Edmund and Gunn ergotamine has no effect on 
inhibitory junctions and, although stimulating motor junctions in small doses, 
paralyzes them in larger quantities. Ergotamine acts on the circulation as does 
adrenalin and apparently by the same mechanism, with rise in blood pressure due 
to contraction in the vessel walls and cardiac acceleration. However, Rothlin has 
recently presented evidence that ergotamine is in a sense antagonistic to 
epinephrine. Adrenalin effect is obtained by stimulation of the sympathetic 
excitatory junctions. Ergotamine appears to stimulate only the sympathetic 
inhibitory junctions. Adrenalin stimulates both but the excitatory activity 
preponderates. If this is the case, ergotamine and epinephrine stand in the 
same relationship with regard to the sympathetic nerves as is occupied by 
atropine and pylocarpine for the parasympatheties. The pharmacology of 
ergotamine needs further study. 

There is clinical evidence that ergotamine relaxes cerebral vascular spasm. 
At any rate it has been shown to be almost specific for relief of the pain of 
migraine. 

Ergotamine tartrate——This drug, used in migraine, may be given by 
mouth (1 mg. tablet), hypodermically or intramuscularly or even intravenously 
(0.25 mg. to 0.5 mg.). It is more effective when taken early in the attack. 
The preferable route is intramuscular. An ordinary hypodermic needle is 
used, introduced vertically through the skin into the deltoid or other muscle. 

If the drug is effective orally in dosage of 1 or 2 mg. this method should 
be continued. If it is not effective, intramuscular or deep subcutaneous injec- 
tions of 0.25 mg. or 0.5 mg. should be attempted, Usually this is more reliable, 
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The proper dose having been determined, there is rarely need for subsequent 
inerease. If treatment is not started until the attack is well advanced, larger 
doses are often needed. About 10 per cent experience nausea and vomiting 
following ergotamine tartrate, after which the headache rapidly disappears. 
Headache may disappear without nausea or vomiting. Relief is usually ob- 
tained in from thirty minutes to one or two hours. It is usually permanent for 
the individual attack. The following day, patients may complain of muscle 
pain or soreness, stiffness of the joints or weakness with numbness and tingling 
of the extremities, symptoms which if necessary may be relieved with atropine 
sulphate (1/100th grain) by mouth or calcium gluconate orally or in- 
travenously. 

Lennox and Von Storeh found that the drug gave abrupt and complete 
relief from the attack in 107 of 120 patients with migraine. Nineteen used it 
for more than a year without deleterious results. In some patients a tendency 
for the headaches to recur at more frequent intervals or the development of 
unpleasant side symptoms limited its use. 

Contraindications are organic vascular disease, hyperthyroidism, icterus, 
septic infection and pregnancy. A few cases of ergotism with gangrene of 
the feet have been reported. In the absence of contraindications the drug 
may be used for long periods, but it is to be borne in mind that it carries with 
it some element of danger, that it is merely a symptomatic remedy, and that 
its use does not justify failure to search for and remove the specific causes 
of the migraine. 

Ergotism, gangrene.—The possibility of this complication appears to be 
remote in uncomplicated cases. O’Sullivan (1936) reported the successful 
termination of 1,000 attacks of migraine with ergotamine tartrate, without 
complications. The literature on gangrene from this drug has recently been 
reviewed by Yater and Cahill (1936) and by Gould, Price and Ginsberg (1936). 
In most cases total dosage was much higher than is used in migraine, varying 
from 6.5 to 117 mg. However, in certain conditions, notably icterus, hyper- 
thyroidism, arteriosclerosis, coronary disease and chronic sepsis, very small 
doses have produced gangrene and even death. The drug should not be used 
in these conditions. The smallest amounts that have produced gangrene are 
1 mg. given subcutaneously in a 4-day period and 26 me. given by mouth over 
7 days. In the first case the drug was given for relief of pruritus in a patient 
with jaundice and vascular disease. The second ease was one of puerperal 
Sepsis. 

Obviously ergotamine should not be used continuously in migraine. When 
used over a prolonged period careful watch should be kept for symptoms of 
early ergotism: painful extremities, pallor followed by eyanosis. The 
pathologie response appears to be a general spastic narrowing of the arterioles. 
with slowing of the blood stream and thrombosis. The blood flow in the 
femoral artery has been found diminished to 50 per cent of normal or less in 
dogs receiving 0.5 to 1 mg. ergotamine tartrate intravenously. Similar injee- 
tions in the cat have been followed by constriction of the arteries of the dura 
and skin. 


Most persons with threatened gangrene from ergotamine progress in spite 
of all treatment. Perlow and Bloch (1937) report cure of impending gangrene 
from 1 mg. by mouth and 2.5 meg. subeutaneously (for icteric pruritus) by 
administration of papaverine hydrochloride. One-half gram was given intra- 
venously twice on the first day, by mouth twice on the second day. and 
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once the third. Pavex treatment with the suction and pressure boot was also 
given intermittently for three days. However they attribute relief chiefly 

» the papaverine acting as a peripheral circulatory antispasmodie, Dibydro- 
el ae aes (D.H.E.-45) is a newer preparation whieh appears to give as good 


results as ergotamine and causes less nausea, less uterine cramps and seldom 
causes Symptoms of ergotism. 


The Xanthine Compounds 


Caffeine.—There is no adequate pharmacologic explanation for the ocea- 
sional remarkable benefit from caffeine or black coffee in asthma and migraine. 
Caffeine stimulates the central nervous system, especially the psychic functions, 
and makes one less conscious of fatigue. It inereases capacity for physical 
work. It accelerates the pulse, due to direct stimulation of cardiac muscle, 
and widens the terminal vessels, again from direct action. It dilates the 
coronary vessels, increases the respiratory rate, and causes diuresis. The only 
two effects that might appear logically to explain benefit are the fact that 
a bronchodilator action has been described and that vagus stimulation is less 
effective in slowing the heart in the presence of caffeine. Tlowever, the 
lessened vagus or parasympathetic effect is not due to partial paralysis of the 
nerve ends but to inereased irritability of the heart muscle. 


Nevertheless, an occasional asthmatie finds as great relief from hot coffee 
as from adrenalin. I have seen two asthmatics who did not tolerate adrenalin 
at all because of hyperergic response, with extreme nervousness, tremor and 
tachyeardia but who always obtained relief with coffee. I have seen a third 
with very severe asthma which did not respond to adrenalin although there 
were no symptoms of adrenalin intolerance, but who was promptly relieved 
after an intramuscular injection of seven and one-half grains of caffeine 
sodium benzoate. 


Aminophylline. Theophylline. Theocine—This, another of the xanthine 
diuretics, appears to differ from caffeine chiefly in its greater diuretic action. 
Herlitz reports satisfactory results in the treatment of asthma in children 
with caffeine derivatives. He used a tablet to be taken internally containing 
0.015 grams of theobromine calcium salicylate and 0.035 grams of theophylline. 
He prescribed theobromine calcium salicylate 15 mg. (14 grain) with theo- 
phylline 35 mg. (14 grain) orally. Tuft and Brodsky have found that amino- 
phylline, like adrenalin, tends to diminish the intensity of positive skin reae- 
tions, and Tuft recommends it for the relief of acute asthmatic paroxysms 
which have not responded to other therapy. 

Herrmann and Aynesworth who report relief in 16 cases of adrenalin- 
fast status asthmaticus state that although they have found reports of respira- 
tory improvement after aminophylline, there has been no report of pulmonary 
circulatory augmenting effect, of smooth muscle relaxation, or of bronchial 
clearing effect. The few reports of respiratory effect have intimated central 
nervous system action. They quote 30ck as demonstrating dilatation of the 
blood vessels of the isolated dog’s lungs. 

Aminophylline tablets, 1144 to 3 grains, by mouth, are effective in relieving 
mild asthmatic attacks. Intravenous injection is much more effective, and 
frequently brings dramatic relief when epinephrine has failed. Seven and one- 
half grains are usually well tolerated by the adult, and smaller doses may not 
he effective. Injections should be given very slowly to avoid unpleasant symp- 
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toms such as flushing, weakness, palpitation, and even collapse. A few deaths 
have been reported following intravenous use, but this is rare and should not 
prevent the use of this valuable drug. If injections are given slowly ee 
symptoms of any kind rarely appear. It is possible to use 7.5 graims 1n 2 Cc. 
with a 26-cauge needle if the solution is introduced drop by drop. This 1S 
more pleasant for the patient and does less trauma to the vein. Extravasation 
into the tissues is very painful, as is intramuscular injection. 

Aminophyllin with or without ephedrine or Propadrine seems to be helpful 
in the treatment of urtiearia and hay fever. There are a number of tablets 
available on the market with such combinations under the trade names of 
Tedral, Padrophyll, Amodrine, Luasmin, Amsec, Adnephrin, ete. 

Enterie coated tablets of aminophylline or a combination as just mentioned 
ean be given at bedtime to prevent the oceurrence of asthma in the early morn- 
ing hours. Many patients will be able to sleep all night with this form of 
protection. 

Aminophylline suppositories are almost as effective as intravenous injection, 
and may be used instead of the injection making the control of the severe 
attack much easier (Dees). 

Baldwin* finds aminophylline of value in controlling the constitutional 
reaction. A man with severe cyanosis and dyspnea after an injection of 
castor bean extract was not relieved following tourniquet application and 
adrenalin 0.5 ec. every 5 minutes for four doses. Four grains of theophylline 
with ethylenediamine intravenously was followed by improvement within one 
minute with rapid recovery thereafter. 

A mixture of aminophylline 0.12 grams (2 grains), ephedrine 25 milligrams 
(3g erain) and a barbiturate such as phenobarbital 30 milligrams (14 grain) 
given every three or four hours is often beneficial in acute allergic episodes, 
especially in hay fever and asthma. When theophylline is combined with 
propadrin, the hypnotic need not be ineluded. 


II. DRUGS WHICH ACT PRIMARILY THROUGH INHIBITION 
OF PARASYMPATHETIC ACTIVITY 


These include atropine, belladonna, stramonium and hyoseyamus. These 
alkaloids are derived from members of the Solanacae, the tobacco-potato family, 
being obtained respectively from deadly nightshade (Atropa belladonna), jimson 
weed or thorn apple (Datura stramonium), and henbane (Hyoscyamus niger). 
They all exert rather similar effects. 


Atropine 


This drug affects a number of organs, especially those containing smooth 
muscle or secretory glands, through depressant or paralyzing action on the 
terminations of the parasympathetic fibers. It also stimulates the central 
nervous system. Atropine decreases most of the secretions, not through action 
upon the secretory cells but through paralysis of the parasympatheties with 
resultant failure of nervous impulses to reach the glands. This apples not 
only to the glands of the mouth, throat, nose and respiratory passages, but also 
to the digestive and sweat elands. The mammary e@land and kidney. largely 
independent of secretory nerves, are not affected nor is the secretion of lymph. 


*Baldwin, Horace S., New York, N. Y. In the International 


Allergy. Correspondence Club of 
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Organs containing nonstriated muscle, except for the arteriolar walls, are 
affected by atropine. Bronchial muscle does not contract under vagus stimu- 
lation, after atropine has paralyzed the myoneural terminations. On the other 
hand, atropine does not actively dilate the bronchi (muscular relaxation) and 
this undoubtedly accounts for the much greater therapeutic efficacy of 
adrenalin in asthma. 


Atropine has a sedative effect on the musculature of the stomach and in- 
testines. In small doses it does not affect normal peristalsis but does prevent 
hyperperistalsis and tetanic contraction. It affects the spleen, uterus, gall 
bladder, urinary bladder and ureters in a similar manner. Since it paralyzes 
the inhibitory terminations of the vagus in the heart, stimulation of the latter 
causes no change in pulse rate. Edmunds and Gunn state ‘‘the organs thus 
affected receive their innervation from the autonomic system, some of them 
from the parasympathetic division, some others from the sympathetic ; atropine 
cannot be said to affect either of these divisions exclusively, but its action on 
the myoneural junctions of the parasympathetic division is more prominent 
than that on the sympathetic.’’ 


The dose of the pure alkaloid is 144 mg. or 1/120th grain. It is less fre- 
quently employed in the allergic diseases than the less highly purified prepara- 
tions, chiefly because the latter are absorbed more slowly and exert their 
effect over a longer period. 


Evidence has been brought out by Myerson that although atropine alone 
is less effective than epinephrine, a combination of epinephrine and atropine 
should be more effective than epinephrine alone. The two appear to work 
synergistically, atropine counteracting parasympathetic effect and thereby 
facilitating the adrenergic action of epinephrine. This applies equally to 
ephedrine, benzedrine and the other synthetic compounds. It should there- 
fore be a logical procedure to prescribe one of these together with atropine, 
tineture of belladonna, or belladonna and hyoseyamus. Unfortunately, however, 
atropine renders the bronchial secretions more viscid and adds to the patient’s 
difficulty so it is seldom used. 


Belladonna 


Belladonna may be prescribed as the leaves in dose of 60 mg. or 1 grain; 
the extract in dose of 15 me. or 14 grain or more frequently as the tincture, 0.6 
ec, to 1 ee. (10 to 15 minims). The extract or the tincture may be used in 
colitis, including allergic colitis, to lessen abdominal pain associated with hyper- 
peristalsis. The impure preparation exerts a stronger local effect than the pure 
alkaloid because of its slow and imperfect absorption as contrasted with the 
latter which is rapidly absorbed in the duodenum. In some cases atropine or 
belladonna has as beneficial effect in allergic coryza as it does in acute infectious 
corvza. It is less effective in asthma, but may be tried when other measures, 
especially adrenalin or ephedrine, have not given adequate relief. It may be 
used with them. Atropine has been applied to the bronchial mucosa loeally as 
a spray. 

Hyoscyamus 

This may be used in the same conditions and for the same purposes as 
belladonna. The dose of the tincture is 1 to 2 ee. (15 to 30 minims) ; of the 
fluid extract 0.2 ec. (3 minims) ; of the extract 50 mg. or % grain. 


962 PHARMACOLOGY 


Hyoscyamus is said to exert a greater sedative action on the gastro- 

: - } . a7 8) =) } 14 . 
intestinal tract than belladonna and is often used in preference in hyper 
peristalsis and colitis. The writer recommends especially equal parts of tine- 
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ture of belladonna and tincture of hyoscyamus, in a dose of 15 or 20 minims 
before meals and at bedtime, or every four hours. 


Stramonium 


This may be used in the same way, the dose of the tincture being 0.75 ce. 
or 12 minims; of the extract 20 mg. or 14 grain. Its chief use in allergy 1s in 
asthma for which the dried pulverized stramonium leaves are incorporated in 
asthma powders which are to be burned, the smoke being inhaled. To insure 
combustion the dried leaf is mixed with an equal quantity of saltpeter (potas- 
sium nitrate). 

Asthma powders.—Asthma powders have been of great aid to those 
asthmatics who have been unable to avail themselves of allergic therapy. The 
basic ingredients are stramonium leaves and potassium nitrate. Although the 
latter is incorporated to assure combustion following ignition, beneficial action 
is also attributed to it. Edmunds and Gunn state that combustion of salt- 
peter results in pyridine and nitrite which relax bronchial musculature. 
Potassium nitrate has been used in cigars and cigarettes for the same purpose. 
Some asthma powders contain only these ingredients while others contain one 
or more of the following: lobelia leaves, mullein, swamp cabbage, cubeb, 
camomile, saw palmetto, eucalyptus, thyme, aniseed, fennel seed. Practically 
all of the asthma powders and cigarettes are proprietary preparations. 

Sensitization to asthma powders.—Swineford has described the case of 
an asthmatic allergic to the asthma powder which she customarily used. The 
patient had used about three cans a month for six years, obtaining excellent 
relief for the first five years. During the last year relief was very evanescent, 
lasting only for a few minutes, after which the asthma increased. On one ocea- 
sion, while getting out of her car she spilled some of the powder on her coat 
and promptly had a violent attack of asthma. Swineford then tested her 
with the ingredients of the powder, stramonium leaves, swamp cabbage, lobelia 
and potassium nitrate, obtaining positive seratch, endermal and passive 
transter reactions to the first three. He concludes that patients should be 
tested with extracts of asthma powders or cigarettes before they are per- 
mitted to use them and that those who are using them should be tested 
periodically for sensitization. 





III. THE OPIUM DERIVATIVES—NARCOTICS 


Contraindications.—Members of the opium series act chiefly by depres- 
sion of the nervous system, with relief of pain and slowing of the respiration. 
They induce constipation by causing relaxation of the stomach wall and in- 
creased tone of the intestines, apparently through local action. Morphine 
and the opium derivatives differ from aleohol in their action on the central 
nervous system in that it is predominantly upon the respiration and pain 
sensation rather than on the higher cerebral functions. None of these chief 
effects are especially desirable in the treatment of the allergie diseases, and 
on the whole they are to be avoided. Other pharmacologic activities of the 
opium group have no bearing on allergy. In only two allergie states, asthma 
and migraine, do we find discussion of indieations for morphine, It should 
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not be used in migraine, first because of the possibility of addiction and 
second because of the greater therapeutic efficiency of ergotamine tartrate in 
most instances. With regard to asthma, the statement is sometimes made that 
morphine should not be used except as a last resort. The writer feels that 
this 1s precisely the time when morphine should not be used. Numerous 
allergists have remarked on the frequency of a record of recent morphine 
administration to persons who die during status asthmaticus. The patient 
who is in extremis with severe intractable status asthmaticus should not receive 
morphine. He is already fighting for his breath with every ounce of energy that 
he has and the slowing of the respiration from morphine may be just enough 
to determine death from asphyxia. If morphine is to be used at all in asthma 
it should be in the less critical cases, where its occasional beneficial effects prob- 
ably result from relaxation and the dulling of that sense of apprehension 
which undoubtedly exaggerates symptoms in some eases. 

The importance of the apprehension factor is well illustrated in the two 
following eases. 

A young woman with severe intractable asthma over a period of many months always 
improved when her sister informed her that the doctor was coming. While she had con- 
stant asthma, there were periods of severe exacerbation, during which the sister would 
vall asking that one of us come quickly. On arrival we rarely found her condition as 
serious as her sister had led us to believe. On one oceasion the sister remarked that it was 
curious that whenever she informed the invalid that the doctor was on his way she 
promptly improved. Her sister was disappointed that we could never see her at her worst. 

The second case* was that of a woman who had been in the hospital with severe asthma 
for some time but had been relieved and returned home. A few days after her return home 
she was free from asthma but was uncertain concerning the contents of two bottles of 
asthma medicine which did not look or smell alike but were supposed to be identical. 
The doctor tasted them both, agreed that they were different and took them back to the 
druggist who also tasted them, reaching the same conclusion. Upon his return to the office 
he received an emergency call from the patient’s husband telling him that a serious error 
had been made, that during her sojourn in the hospital hair tonic had been placed in one 
of the bottles. The patient and her husband were extremely anxious concerning pos- 
sible poisoning of the doctor, and their apprehension was doubled when they discovered 
that the pharmacist had also tasted the hair tonic. The patient promptly went into severe 
asthma which was not relieved until investigation of the hair tonic had been made and she 
was assured that it contained no poison. 


Thieme and Sheldon (1938) who report necropsies on 17 asthmatics, 7 
of whom died in status asthmaticus, conclude that morphine and atropine 
should never be used in the management of status asthmaticus. Morphine 
depresses the respiratory center and the cough reflex, permitting accumula- 
tion of bronchial secretion. Atropine tends to thicken the bronchial secretion, 
inereasing the difficulty of raising mucous plugs. They believe that if the 
drugs are used at all in the management of the milder asthmatic paroxysms 
they should be given with extreme care and in small dosage. 

“There have undoubtedly been instances in which moderately severe 
asthma has been relieved in great measure by morphine, but the probability 
is that most of these would have been more adequately relieved with proper 
adrenalin and other therapy. 

Codeine 

Because of its less depressing action codeine is to be preferred to morphine 
when its use seems imperative. The following procedure which was suggest ed 
to the writer several years ago by Davisont is often promptly effective im 
vases not sufficiently relieved with epinephrine. 


a a . 
*fyermann, Charles H., St. Louis. Personal communication. 


4Davison, Hal M., Atlanta. Personal communication, 
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One grain (60 me.) of codeine phosphate and 1/60th grain (1 mg.) of 
apomorphine are dissolved in 1 ce. of 1:1,000 adrenalin. The entire amount 
is placed in a hypodermic syringe. he first injection is one-third of the 
amount. This is repeated twice at twenty-minute intervals if necessary. More 
than a total of three injections is rarely required for more or less prolonged 
relief. Often the first injection is sufficient. —_ 

Apomorphine has practieally no depressant action on the central nervous 
system but is rather a stimulant. The customary dose as an emetic is 5 to 10 
mg. (1/12 to 1/6th grain). The dose deseribed above is not sufficient to stimu- 
late the vomiting center but is enough to cause slightly increased secretion 
in the bronchial tree. 

What has been said of morphine applies equally to other opium deriva- 
tives: codeine, papaverine, nareotine, and artificial compounds such as dionine 
(ethylmorphine), dilaudid and heroin (diacetylmorphine). It also applies to 
pantopon, a preparation containing all of the alkaloids of opium in the same 
proportion in which they exist in opium itself. All allergie episodes, no matter 
how acute at onset, carry with them the possibility of being long continued. 
This carries the potentiality of drug habituation. Whenever possible, opiates 
should be avoided. 


Demerol 


Demerol is ethyl 1-methyl-4-phenylpiperidine-4-carboxylate. It is a syn- 
thetic compound which chemically and pharmacologically resembles both mor- 
phine and atropine. It may be used for the relief of severe pain and to relax 
smooth muscle spasm. It has been recommended for the relief of status which 
has been found refractory to epinephrine and aminophylline. It may be ad- 
ministered by mouth or subcutaneously in dose of 50 to 100 mg. It is said not 
to depress the respiratory center and therefore to me much safer than the 
opiates. There is some argument as to the development of addiction to the drug. 
Huber* has recently reported a death in status asthmaticus following the 
administration of Demerol. 


Cocaine 


This alkaloid is derived from the leaves of the coca bush (ELrythroxylum 
coca), a shrub of the Peruvian Andes which has been cultivated from early 
times. The South American Indian chewed the leaves as a stimulant. It is not 
related to cocoa (chocolate) the fruit of a tree Theobroma cacao. 

Cocaine is used primarily as a local anesthetic. Tt is a general proto- 
plasmie poison. Allergy to cocaine is not extremely common but, when it does 
exist, is usually intense and may play a part in many of the sudden deaths 
following the injection of cocaine as a local anesthetic. The majority of these 
fatalities have oceurred in nose and throat work and have usually followed the 
use of strong solutions, 10 or even 20 per cent. 

Local application.—The use of a mixture of cocaine and adrenalin or 
ephedrine in aqueous solution as a nasal spray may at times be considered in 
hay fever. In those eases which respond adequately to one of the adrenergic 
drugs, cocaine should not be used. In the majority of eases the addition of 
cocaine gives greater relief. According to Edmunds and Gunn the aetion of 
cocaine is quantitatively modified to an important degree by the simultaneous 
use of epinephrine. Local vasoconstriction from adrenalin relieves congestion 





*Huber, H. L.: Personal communication. 
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and lessens hemorrhage, at the same time delaying absorption of the cocaine. 
his allows a longer time for its excretion or destruction in the body and 
thereby diminishes its toxicity. In other words the simultaneous use of both 
diminishes the probability of systemic effect. Furthermore, a local nasal 
spray containing cocaine may be more dilute than that usually used in surgery. 
A mixture containing equal parts of 2 per cent cocaine hydrochloride and 3 
per cent aqueous ephedrine, giving a final concentration of 1 per cent cocaine 
and 1.5 per cent ephedrine, gives adequate relief. 

Such a mixture should not be used without preliminary testing for possible 
sensitization with a very dilute solution; and should not be used in perennial 
vasomotor rhinitis because of the possibility of habituation. The author has 
not found this a problem to be considered in seasonal pollinosis. 

Cocaine has been shown to be a constituent of certain asthma nastrums, 
especially those used as sprays. 


Other Local Anesthetics 


Butyn and Nupercaine have been reported as causing much conjunctivitis 
and dermatitis from their use in the eye and on the skin. They may relieve 
the pain or discomfort for which they were prescribed and still produce a 
marked reaction. These same drugs used hypodermically seldom cause reaction. 
Sensitization is usually due to contact with epithelial surfaces. Butyn has been 
used in thousands of injections together with concentrated pollen extracts and 
no sensitization has ever been seen from this usage. 


IV. ENDOCRINE PREPARATIONS 


Bray has written a comprehensive summary of the literature on the 
endocrine factor in allergy. The part played by adolescence, the menopause, 
and pregnancy in appearing to initiate or terminate allergic episodes is well 
recognized since, in females, it occurs frequently enough to be noted. Some 
women have asthma or other allergic symptoms only during pregnaney, while 
others are relieved only during pregnancy. Boys are more likely to have symp- 
toms prior to adolescence, with relief thereafter; while girls more often experience 
the reverse. However, all of these can be considered but tendencies, no clear- 
eut rule being followed in most cases. For example, in most women pregnancy 
has no effect. When it does it has been sufficiently interesting to justify a 
case report. 

A similar situation exists with regard to the various glands of internal 
secretion. Somewhat reduced metabolic rates are observed more often in 
allergies than increased rates although both are seen. Bray points out that 
the reports are of isolated cases and for each case responding to endocrine 
therapy, there are numerous others in whom no direct improvement follows. 
He found no evidence in his study of allergic children that endocrine therapy, 
aside from epinephrine, was beneficial. He further calls attention to the obvious 
fact that allergic patients do not fall into any picture simulating increased or 
decreased function of any of the glands so far studied. Witts found in a 
study of 500 asthmatics, 350 of whom were over age fifteen: 0.6 per cent with 
myxedema; 0.2 per cent with hyperthyroidism; 0.4 per cent with Frohlich’s 
syndrome; and 0.2 per cent with diabetes. Hill found only 7 asthmatics among 
422 patients with definite endocrine dyserasias including eretinism, myxedema, 
hyperthyroidism, Addison’s disease, virilism, hirsutism, eunuchoidism, eryptor- 
chidism and eastrates. The seven cases were found in eunuchoid and hypo- 
thyroid states. There were 166 patients in these latter groups. 
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Endocrine disturbances may occur among allergies as well as nonallergies. 
When they do, appropriate endocrine therapy should be administered entirely 
independently of the allergic state. There does appear to be some inter- 
relationship between the two states occurring in a single individual to the 
extent that allergic therapy is usually more successful if the endocrine 
dyserasia is properly controlled. Thus, a woman in our experience with atopic 
dermatitis and hypothyroidism was not adequately relieved until she had been 
placed on a diet and been given thyroid therapy. Thereafter a break in the 
diet or discontinuance of thyroid extract would result in return of dermatitis. 
Both factors required control. The allergy was not controlled until the 
endocrine state was adjusted. Conversely it was pointed out in the discussion 
of insulin allergy, that a case of diabetes was not controlled with insulin until 
allergic insulin reactions had been controlled. 

In those cases in whom there is an exacerbation of symptoms (migraine, 
asthma, urticaria) periodically, either before, during or after the catamenia, 
appropriate opotherapy is often indicated, and sometimes contributes to relief 
when allergie therapy alone has failed. 


Insulin 


The infrequent coincidence of asthma and diabetes has been noted by 
several investigators. Swern observed only six diabetics among 4,000 allergic 
patients. He observed that when diabetes occurred in a person previously 
asthmatic positive skin reactions became less intense, and the asthma im- 
proved. Kénig found three asthmatics among 1,240 diabetics. Thus we see that 
‘arity of simultaneous occurrence is seen both ways. Konig suggests as an ex- 
planation, an antagonism between insulin and adrenalin. 

Wegierko treated 40 asthmaties with insulin, giving 40 unit doses to fasting 
patients, with treatment every four or five days in mild cases, onee or twice 
daily in very severe cases. He found that insulin shock relieved the asthma. 
Following relief, sugar was given. He does not recommend this procedure in 
patients with cardiovascular disease or tuberculosis, or in the aged. Theoret- 
ically one might assume that insulin shoek calls upon the adrenals for in- 
creased secretion. It would seem easier to administer epinephrine hypo- 
dermically. Insulin treatment of asthma has not come into general use. 


Theelin 


Goldberg has reported relief from urticaria and angioneurotie edema 
due to sunlight and effort, occurring during the menopause, with theelin 
injections. 


Pituitary Extract 


Kollowing some experimental work on the posterior lobe, it was suggested 
that extract of this lobe, acting as a vasoconstrictor, might act as an antagonist 
to histamine and prolong the effect of epinephrine. A combination of pituitary 
extract and epinephrine was placed on the market under the trade name of 
Asthmolysin. Results from its use were quite unsatisfactory. This combination 
has no advantage over the use of epinephrine alone, . 


Spleen Extract 


roe o ‘ . . . ‘ . me . . . . 

some years ago reports in the European literature of relief from asthma 
following irradiation of the spleen and the region of the hilus glands of the 
lungs, attracted some interest but gained no great following in this eountry. 
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That some investigators are still working on this subject is indicated by the 
observations of Hutter. Mayr and Monerops had studied the relationship 
between the spleen and eosinophilia. Impairment of splenie function was 
accompanied by eosinophilia, while increased splenic activity resulted in a 
diminution of blood eosinophiles. The injection of spleen extract, free from 
protein, diminished the percentage of eosinophiles in allergic dermatoses and 
promoted recovery. 

Many efforts were made to show the efficacy of splenie extracts but all 
failed. It is now generally agreed that this substance is of no value in the 
treatment of allergic conditions. 


Cortical Hormone 





Immunologic features.—Steinfield et al. have reviewed the literature on a 
possible relationship between vitamin metabolism and the adrenals. The 
adrenal gland is a rich source of vitamin C. The adrenal cortex undergoes 
hypertrophy in avitaminosis B and ©, while it becomes atrophie in avita- 
minosis A. Ascorbic acid has been found to disappear from the adrenals 
of guinea pigs on scorbutie diet and to reappear after adequate amounts 
of orange juice have been added to the diet. Recent critical work by Groll- 
man and Firor, however, would indicate that purified cortical extract has 
no protective effect on animals suffering from scurvy or vitamin B-1 dep- 
rivation. Likewise ascorbic acid will not counteract adrenal insufficiency 
in rats. Rockwood and Hartman have suggested the possibility that the 
cortical hormone may condition the amount of vitamin necessary or aid in 
its utilization. Cohen and Woodruff have found that vitamin C deprivation 
in guinea pigs does not predispose to sensitization or to anaphylactic shock. 


Insufficiency or absence of cortical hormone appears to result in increased 
susceptibility to infection and toxin activity. This has been observed in 
adrenalectomized rats. Hartman and Scott have found that in such rats, adrenal 
cortex extract exerted a protective effect against the poisoning produced by 
injection of dead staphylococci or dead typhoid bacilli. Steinfield and his 
collaborators found that adrenalectomized rats were incapable of withstanding 
large doses of dead typhoid bacillus and that they suecumbed during at- 
tempts at immunization with graded doses of the vaccine. Marmorston 
and Perla found that bilateral adrenalectomy lowered the resistance of 
rats to infection with Bartonella muris. Dietrich has described edema of the 
adrenal cortex in protracted infection. Aschoff found degenerative changes 
especially in diphtheria, scarlet fever and septic infections, especially those due 
to streptococcus. Robbins has reported signs of advanced adrenal insufficiency 
accompanying a streptococcus throat infection, with prompt improvement after 
use of adrenal cortex extract. 

Selye, in discussing the ‘‘alarm reaction,’’ speaks of the changes in the 
adrenal cortex resulting from various conditions hurtful to the animal. These 
changes are protective in character at first but, after repeated ‘‘alarms’’ may 
hecome irreversible and may be responsible for a resulting cortical insufficiency. 

Anaphylactic features.—Kepinow and Flashman have shown that anaphy- 
lactie shock may be produced with smaller doses in adrenalectomized animals 
than in normals, irrespective of whether the adrenals were removed before or 
after sensitization had been established. Perla and Marmorston found 
that the resistance of adrenalectomized animals to histamine shock was in- 
ereased following cortin administration. Wolfrian and Zwemer have combined 
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these two observations in a series of experiments to determine whether cortin 
will protect sensitized animals with intact adrenals against anaphylactic shock. 
Usine guinea pigs sensitized to purified egg albumin they found that cortin 
administered from 2 to 6 hours prior to the lethal shocking dose resulted in the 
survival of 9 to 16 pigs. Two others showed some protection. Of 16 control 
sensitized pigs shocked with the same dose but not receiving cortin, only two 
survived. Two weeks later the apparent protection conferred by cortin had 
disappeared. Cortin administered at other times than from 2 to 6 hours prior 
to shock appeared to exert little or no benefit. Cortin is best used prior to 
shoek, adrenalin during shock. 

The investigators found microscopic evidence in untreated pigs dying from 
shock, that there is an acute demand on the adrenal cortex during shock. 

In anaphylactie shock the following blood changes have been deseribed: 
lowered carbon dioxide capacity; decreased plasma volume; rise in serum 
potassium. The same changes occurred in experimental adrenal insufficiency. 
The injection of cortin tends to counteract all three changes. In adrenal in- 
sufficiency the low carbon dioxide capacity is associated with loss of serum 
sodium. Cortin increases serum sodium. In both anaphylactic shock and 
adrenal insufficiency it has been observed that an abundance of sodium salt 
is beneficial. In view of these observations Wolfrian and Zwemer suggest 
tentatively that cortin protects against anaphylactic shock by reason of its 
regulatory effect upon ionic and other changes dangerous to the health of the 
organism. 

Clinical features.—I*ineman (1933) deseribed the use of suprarenal cortex 
extract as replacement therapy in the treatment of four cases of chronic 
bronchial asthma, on the theory of the existence of some degree of cortical 
insufficiency. The four patients had received prior treatment for from 1 to 
27 months with little improvement. The extract was given in doses ranging 
from 0.5 ee. to 4 ce., three or four times weekly during the first month and 
once or twice weekly thereafter. Two received this treatment for four 
months, 1 for three months and 1 for six months. One was markedly im- 
proved, 1 moderately so, 1 slightly so and 1 was unimproved. Three of the 
4 experienced distinct improvement in strength and appetite, with some gain 
in weight. There was no appreciable change in blood pressure or pulse rate. 

Cohen and Rudolph (1935) attempted cortical hormone therapy with four 
asthmatics and concluded that the extract has no specifie effect in patients 
with continuous asthma. ; 

Wilmer and Miller (1936) treated 72 allergies refractory to other therapy 
with daily injections of cortical hormone in doses varying from 1 to 4 ee. The 
total amount given varied from 20 to 80 ee. In some. injections were given at 
longer intervals, up to once weekly. l‘orty-two per cent were improved, with 
complete relief in 18 per cent. The authors found no significant change in blood 
pressure. Thin, asthenie patients gained weieht and in the majority there was 
an improvement in general health, 


V. VITAMIN PRODUCTS 

The situation here is somewhat analogous to that with the 
Allergies, like others, may be deficient in one or another of the 
vitamin deficiency has not been shown responsible for alle 


endocrines. 
vitamins but 
aa d ? : f rey. On the other 
hand, it is often important to consider vitamins when prescribing a rigidly 


limited diet to a food allergic, and to assure his recelving an adequate sup- 
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ply. Fortunately, enough is usually present in one or another food. Any 
single vitamin occurs in a sufficient variety of foods so that an adequate 
intake may usually be maintained with the diet alone. 

One rarely encounters difficulty even in a person allergic to many foods 
in formulating a diet which does not contain sufficient vitamins. When 
this occurs, especially with vitamins B and C, the purified or synthetie vita- 
mins may be prescribed. 

Vitamin C. Ascorbic Acid.—Holmes and Alexander (1942) claimed marked 
relief in a high per cent of hay fever patients using large doses of ascorbic 
acid. From 250 to 500 mg. made the daily dose, A great deal of clinical 
evidence accumulated in succeeding years has not confirmed their report, and: 
Friedlander and Feinberg (1945) found that hay fever patients have normal 
blood levels of ascorbie acid and that large doses produced blood saturation 
but did not affect the course of the allergic condition. 

Vitamin D. Viosterol.—There is some evidence that vitamins, particularly 
vitamin D, may play an indirect part in the amelioration of allergic symptoms. 
Rappaport and his collaborators administered vitamin D as viosterol 10,000 X. 
This concentration represents 30,000 international units of vitamin D per drop. 
This was given in seasonal hay fever, from 2 to 10 drops daily commencing about 
ten days prior to the season. Sixty-eight cases received viosterol alone; 82.4 
per cent experienced significant relief; 144 received viosterol and pollen hypo- 
sensitization, with 96.5 per cent gaining relief. Control medication with 
plain corn oil did not give relief. Symptoms of overdosage occasionally super- 
vened. In their absence the dose was steadily increased from 2 drops to 10 
drops daily. 

In a later report (1936) Hathaway, Rappaport, et al., again reported better 
results in pollinosis from specific desensitization combined with massive doses 
of viosterol than from specific desensitization alone. They offer no explana- 
tion. The protective action of vitamin D is not correlated with changes in 
blood calcium or potassium or any other blood constituent. 

Tremendous doses were required, a minimum daily dose of 200,000 U.S. P. 
units. About 50 per cent of cases required 500,000 units. The highest daily 
dose given for a short period was 3,000,000 units. Vitamin D treatment was 
started one week prior to the onset of symptoms. When started after symptoms 
had appeared, from 4 to 7 days’ lag was observed betore improvement resulted. 

Overdosage leads to renal injury, with calcium deposition in the kidneys. 
This treatment should not be given to persons with nephritis or to elderly 
persons. Symptoms of overdosage of viosterol are urinary frequency, an- 
orexia, abdominal distress, nausea and vomiting. They observed one person, 
allergic to corn oil, who reacted with abdominal pain and diarrhea. 

In view of the fact that the large doses required for relief are believed 
to be not free from danger, this method of treatment has not gained acceptance. 


VI. DRUGS DESIGNED TO MODIFY BIOCHEMICAL METABOLISM 
Calcium 


The calcium content of serum in health remains remarkably constant, 
around 10 mg. per 100 ce. Of this, 2 mg. exists as ionizable calcium with a 
total of 6 mg. dialyzable while the remaining 4 meg. is nondiffusible, combined 
with protein or lipids. The normal ealeium requirement of a healthy adult 
‘s about 0.5 gm. daily. More is required during pregnancy and lactation, 
One pint of cow’s milk provides sufficient calcium per diem in a readily as- 


similable form. 
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Early theoretical considerations which prompted the use of calcium in 
the treatment of allergic diseases were (a) that calcium deficit increased ir- 
ritability of the autonomic nerve terminations; (b) that lime salt lessens per- 
meability of tissue cells; (c) that calcium promotes metabolic balance of the 
salts of tissue fluids, especially calcium, potassium and sodium. As a conse- 
quence calcium salts have been employed in a number of diseases associated 
with hyperpermeability of the vessels, especially in Raynaud’s disease, urti- 
caria, angioneurotie edema, pleural and peritoneal effusion and asthma. 

Several of the early investigations indicated that a low blood calcium 
level may occur in allergy. More recent and apparently more careful work has 
shown blood calcium to be normal. Lierle and Sage, for example, found 
normal blood values for calcium, phosphorus, potassium and protein, in 
asthma. Calcium, phosphorus and potassium values in the spinal fluids of 
asthmatics were likewise normal. Furthermore it has recently been shown 
that determination of total calcium is of little significance; that ionized eal- 
cium should be measured. Studies of ionized calcium show it to be normal 
in allergy. Although calcium therapy is still used occasionally, after the 
patient has failed to respond to the more rational procedures, it is usually 
quite ineffective. Occasionally a patient will appear to improve surprisingly, 
especially after intravenous calcium, but it is difficult in such sporadic cases 
to prove that the improvement was not coincidental. 

Study of calcium therapy continues. I'or example, Curphey and Solomon 
treated 15 cases of serum sickness with large doses of calcium gluconate intra- 
venously and intramuscularly, comparing the results with an equal number not 
so treated. Using both subjective and objective criteria they found the dura- 
tion of illness roughly half as long in the former. Kallos and Kallos-Deffner, 
using the Dale uterine strip technic, concluded that calcium prevents this form of 
anaphylactic reaction and promptly terminates it if it has already commenced. 

On the other hand, Tainter and Van Deventer found no protective anti- 
edemie action of calcium and parathyroid extract in experimentally produced 
edema except in the presence of circulatory depression. This observation 
tends to controvert one of the chief reasons for ealeium administration. 

Calcium is poorly absorbed from the intestinal tract. When given intra- 
venously, the gluconate is preferable to the chloride. It is not necrotizing if 
extravasated. Both salts may produce a sensation of extreme heat or burn- 
ing which spreads over the entire body. This is a typical calcium action and 
may be avoided in great measure by very slow injection. The intravenous 
dose is 1 or 2 gm. (10 ce. of a 20 per cent solution). Calcium gluconate may 
be given intramuscularly but the chloride may not, on account of its necrotiz- 
ing action. 

. Chief interest in calcium, from the viewpoint of allergy, as in the vita- 
mins, lies in the assurance of an adequate calcium intake. This need not be 
considered except with those who must avoid milk. When milk is prohibited, 
it Is a safe precaution to preseribe a heaping teaspoonful of caleium eluconate 
in water morning and evening or a di-caleium phosphate wafer once or twice 
daily. However, it should be noted that Rudolph (1986) reports that 13 
of 36 chronic allergies who had not responded to previous allereie therapy, 
when given di-caleium phosphate, 1 em, thrice daily over a period of a year, 
were distinctly improved at the termination of the survey, 


! 1 Only two cases 
experienced ill effect, paroxysms of diarrhea. 


nervousness and unpleasant 
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taste. He believes that calcium therapy is frequently effective in bringing 
about clinical improvement in allergic disorders and that it should be given 
indefinitely as part of the regular program to any person suffering from an 
allergic disorder. 

While children may be deficient in phosphate, adults are rarely so. Meat 
usually provides enough. When calcium is given sufficient vitamin D should 
be added in one form or another to promote intestinal absorption. Tablets 
of Calcium Phosphate Compound with viosterol 10-D are generally available. 
These contain 2.6 grains of calcium. Six tablets daily should provide an ade- 
quate calcium intake (1 gm.). Calcium gluconate and calcium lactate mole- 
cules are larger. It requires 11.2 gm. of calcium gluconate and 7.7 em. of eal- 
cium lactate to provide 1 gm. of calcium. Normal daily requirements are 
0.5 to 1 gm. An adequate daily dose of calcium carbonate (chalk), calcium 
gluconate or calcium lactate is 10 to 15 gm. 


Acid Therapy 


There is some evidence suggesting that the allergic attack may be asso- 
ciated with low-grade blood alkalosis, or, more properly, a slightly decreased 
hydrogen ion concentration. A number of investigators have also deseribed 
eastric subacidity in allergies. For these reasons several investigators have 
recommended the administration of dilute hydrochloric acid or dilute nitro- 
hydrochloric acid in hay fever and the other allergies. Hydrochloric acid 
diluted 1:1,000 or 1:1,500 has been recommended intravenously for relief of 
acute symptoms. The writer has tried this in a few cases and has seen no 
deleterious results and no evidence of benefit. 

Even the ketogenic diet had a short vogue, its object being to create low- 
grade acidosis. Alexander has analyzed the effects of the ketogenic diet in 
adults with bronchial asthma, finding no evidence that ketosis had a beneficial 
effect on the severity or duration of the paroxysm. Peshkin and Fineman had 
previously reported good results in children. The ketogenie diet is little used 
in allergy at present. 

Wilson and his collaborators have studied the possible alkalotic tendency. 
They placed 55 searlet fever patients who had had antitoxin on a ketogenic 
diet; 97 controls who had also received antitoxin were placed on an anti- 
ketogenic diet, with adequate carbohydrates; 80 per cent of the latter de- 
veloped serum sickness while only 47 per cent of those on ketogenie diet did 
so. Thirty-eight per cent of those on ketogenie diet developed generalized 
urticaria compared with 75 per cent on antiketogenie diet. Duration of urti- 
caria among those on ketogenie diet averaged 35 hours; among the control 
group, 97 hours. 

The writers observed that when hydrochloric acid was given, in addition, 
to those with ketosis, results were slightly better. They conclude that ketosis 
tends to reduce the frequency and severity of serum sickness. 

The giving of hydrochloric acid in the presence of gastrie subacidity 
might appear rational, but Loveless in a study of 138 children and adults found 
no correlation between allergy and a lowered eastric acidity. Indeed the 
mean free acid was higher in the allergic group than in the normals. In- 
tensive hydrochloric acid therapy did not influence the acid-base balance nor 
did it result in any impressive clinical response. 
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Glucose 


The creation of a high blood glucose may be looked upon as diametrically 
opposed to the production of ketosis. Glucose has found much wider favor 
in allergy than the latter. Intravenous glucose may also be looked upon 
as the reverse of insulin administration which has been recommended in 
asthma by at least one author. 

A high elucose diet in asthma was suggested by Osman in 1929. In 1932 
Stoesser studied an asthmatic child who gave a remarkably constant asthmatic 
response to a fixed-size feeding of codfish. He could produce attacks of quite 
constant duration and severity at will by feeding the allergen. The ketogenic 
diet gave no protection against these attacks, while 25 per cent glucose solu- 
tion intravenously gave definite relief, the attacks being less severe and of 
shorter duration. When given shortly after codfish ingestion, it prevented 
reaction. The early administration of glucose orally was of little value, but 
when given after the attack was well developed, it did shorten the course. 
Severe asthmatic attacks required intravenous glucose, while some of the mild 
attacks were controlled with oral glucose solution. In this case intravenous 
glucose appeared to be just as effective in controlling the allergic reaction as 
adrenalin. An abundant water intake at the same time appeared to help. 

Matzger also reported good results with 500 ce. of 20 or 25 per cent 
solution or 1,000 ee. of 10 per cent solution. He suggested that the hyper- 
tonie solution in the vein may determine a flow of edema fluid from the tissues 
into the blood stream. 


Black finds that more than half of asthma and hay fever patients have 
fasting blood sugar values below normal together with an increased sugar 
tolerance. This is of interest in view of the relative infrequency of asthma 
in diabetics and the occasional good results from the treatment of asthma 
with intravenous glucose. Raeckemann was unable to confirm the finding of low 
blood sugars. He believes there is no variation from the normal. 

Lepak found in 4 intractable asthmatics that daily intravenous glucose in- 
Jections (50 ec. of 50 per cent solution) gave a good measure of relief. The 
action was slow, requiring several days of injection. 


VII. HYPNOTICS AND ANESTHETICS 


Karly in the study of experimental anaphylaxis Besredka, also Richet, 
observed that anaphylactic shock was prevented or diminished under ether 
anesthesia. It was also observed that rupture of hydatid cyst, with spilling 
of the contents onto neighboring tissues, produced anaphylactic shock unless 
the patient was under general anesthesia. 


Ether 


Asthmaties often experience relief for variable periods following surgical 
operation. One eannot state vategorically that this is due to the anesthesia 
because similar experiences follow acute infections and some persons ob- 
Serve exacerbation of symptoms following surgery. 

Vallery Radot and his associates report 11 eases in whom Severe and per- 
sistent asthma was relieved following ineidental operation. 


di fe That the anes- 
thesia was not the explanation is indie: 


ited by the fact that some were operated 
upon under local anesthesia. They also report 6 cases in which ineidental 
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surgery started asthma or produced asthma in cases that had previously had 
vasomotor rhinitis. Their conclusion is that surgical intervention could con- 
ceivably modify the state of the vegetative nervous system and could conse- 
quently initiate or stop the crises. 


These observations indicate at any rate that surgery under general anes- 
thesia is not contraindicated by the anaphylactic state, even when the symp- 
tom is respiratory and the operation is on the respiratory tract. Andre and 
Grove concluded, from a series of 204 tonsillectomies and radical sinus opera- 
tions under general anesthesia, that the latter is as safe in allergic patients, 
even the severely asthmatic, as in others, provided the patients are properly 
selected; provided the operative method combines light anesthesia, carbon 
dioxide and oxygen; and provided careful postoperative treatment is carried 
out. They observed no pulmonary complications. 


Kahn deliberately induced ether anesthesia in four patients with in- 
tractable asthma. They were temporarily relieved, but not for as long as 
sometimes happens after surgery. 


Swineford described a patient who when apparently moribund, with vital 
capacity of 200 ce., was given nitrous oxide anesthesia. Within ten minutes 
her vital capacity had increased more than 1,000 ce. Ten months later she had 
had no reeurrence of severe asthma. 


Maytum suggested the use of ether in oil by rectum in asthma (1931). 
Kahn also recommends this, the average adult dose being from 5 to 7 ounces 
of a mixture of equal parts, given over a twenty-minute interval. A number 
of investigators have reported success in the relief of the asthmatic attack 
with ether in oil. The writer prefers one part in three or four of ether in oil. 

It should be borne in mind that Waldbott has described what he believes 
is allergy to ether, with asthma or even anaphylactic shock. 

Although there is experimental evidence that ether anesthesia protects 
against anaphylactic shock, Quill (1937) reports an anaphylactic death in a 
person given prophylactic tetanus antitoxin while under ether. Te reviews 
the literature, citing a number of examples of shock under anesthesia. Ob- 
viously, then, one cannot routinely give potential allergens under general 
anesthesia in the assumption that even if the patient is sensitized there will 
be no serious reaction. 


Avertin 


Fuchs (1937) advises avertin (tribromethanol) administered rectally for 
the production of anesthesia. This is dissolved in ‘‘avertin fluid’’ (amylene- 
hydrate) and given slowly with a funnel or syringe attached to a male 
catheter. The dose is 60 to 70 mg. per kilo body weight. Muscular relaxa- 
tion usually occurs within ten or twenty minutes although occasionally as 
long as an hour is required. The patient usually sleeps from one to six hours 
and is relieved of his asthma for days or even weeks. Refractoriness to 
epinephrine may disappear after this treatment. In a series of 25 cases Fuchs 
observed no untoward results. 

Beecher (1938) has reported 10 deaths due to avertin (tribromethanol) 
with amylene-hydrate among 3,934 ayertin anesthesias. Ile coneludes that 


the drug is more toxie than chloroform. 
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Urethane 


Farmer (1937) found that urethane, like ether, prevents the contraction 
of smooth muscle in the anaphylactic reaction and suggests that this is re- 
sponsible for its beneficial effect in anaphylactic shock in the guinea pig and 
asthma in humans. Morphine on the other hand constricts bronchial museu- 
lature, thereby exaggerating the shock reaction. 

Farmer (1939) used ethylurethane in 30 cases of bronchial asthma, oiv- 
ing doses of 1 or 2 gm. dissolved in water with a total of not more than 4 
em. daily. It was not given longer than for four or five suecessive days. There 
were no untoward effects. In approximately 50 per cent of cases symptomatic 
relief was prompt (15 to 30 minutes) and apparently comparable to that from 
ephedrine. 

The adrenalin-fast patient.—Iortunately intractable status asthmaticus 
is sufficiently rare. When it becomes severe, the patient as a rule no longer 
responds satisfactorily to epinephrine administration. He becomes ‘‘adrenalin- 
fast.’’ It would appear that almost any measure that will terminate the 
persistent attack even temporarily breaks the continuity of the unknown 
mechanism responsible for constant symptoms. Thereafter the patient again 
responds in a normal manner to adrenalin and often to other customary drugs. 
The disappearance of ‘‘adrenalin-fastness’’ has been described as following 
avertin, aminophylline by suppository or intravenously, helium and oxygen, and 
ether. 

It would appear that sedation even to the point of general anesthesia is 
of benefit in interrupting the asthmatic state. No pharmacologic explanation 
is fortheoming. Relief of anxiety and emotional tension probably plays a 
part but it seems probable that also a more direet pharmacologic factor is 
bound up with the phenomenon of general relaxation. 


Sedatives 


Sodium bromide and chloral hydrate may be used alone or combined for 
sedation. Paraldehyde may be used orally in 4 to 10 e.c. doses or in double 
these amounts when injected rectally. It is a very objectionable tasting drug, 
but sometimes gives excellent relief. : 

The barbiturates may cause allergic reactions, and this should be kept in 
mind. However, they are frequently of considerable help in addition to the 
use of epinephrine or the ephedrine substitutes in the restless, sleepless patient. 


VIII. MISCELLANEOUS 
Aspirin 


In the occasional case aspirin, like coffee, gives relief which is every bit 
as effective as that from adrenalin. The mechanism is unknown. Such cases 
are not frequent. Before prescribing aspirin one should be certain that one is 
not dealing with a case of aspirin allergy. For those who do tolerate aspirin 
Duke recommends the trial of large doses, 15 or 20 erains if necessary, before 
concluding that the patient will not respond to aspirin. mf 


Whisky 


\\ hisky is In the same category with aspirin and coffee. Many find that 
alcohol increases symptoms, 
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Relief in those patients in whom large doses of alcoholic beverages ap- 
pear beneficial may be due to the same mechanism which is said to be active 
in general anesthesia. Besredka (1930) stated that alcohol as well as ether, 
chloroform, and ethyl chloride, suppresses the anaphylactic reaction. 


: Expectorants 


Iodides.—In allergy, iodides are used principally for relief of asthma, results 
being attributed apparently to increase in bronchial secretion, facilitating raising 
of the thick tenacious sputum. There is no action on bronchial musculature. 
That iodides act beneficially in many cases is indicated by the fact that some 
form of iodide is a constituent of nearly all asthma nostrums, sometimes the 
only active constituent. Very occasionally an asthmatie will respond to 
sodium iodide or potassium iodide who has failed to respond to all other 
therapeutic measures. In the writer’s experience there is no preference be- 
tween the two salts except when used intravenously, then the sodium salt 
should be employed. 


Since the iodides are readily absorbed, there is little logic in their intra- 
venous administration except when digestive disturbance follows oral dosage. 
On the other hand, some cases appear to do better with intravenous admin- 
istration of one gram of sodium iodide in 10 per cent solution. Theoretically 
it seems possible that iodide carried directly to the lungs without passage 
through the liver might exert a rather different action. No experimental work 
has been done on this question. 

lodism is a side-effect of iodine medication which sometimes necessitates 
discontinuance of this therapy. Some consider this allergic and it is true that 
not all persons exhibit iodism. On the other hand, symptoms are rather 
different from the more common allergic manifestations. These include 
eatarrh of the upper and lower respiratory passages, edema of the nasal 
mucosa, sneezing, profuse rhinorrhea, conjunctivitis, lachrymation, edema of 
the eyelids, headache due to swelling of the sinus mucosa, edema of the larynx 
oceasionally with ulceration, salivation, and various forms of skin eruption 
including erythema, papules, pustules, bullae, purpura, simulating a large 
number of dermatoses. Jodide should never be given intravenously without 
preliminary trial by mouth to rule out idiosynerasy. This is usually mani- 
fested by some pain in the region of the parotid gland following ingestion. 

Sodium and potassium iodide are readily soluble, in the proportion 
of one grain to one drop. They are usually prescribed in saturated solution, 
as potassium iodide 60 grams in distilled water or peppermint water q. s. to 
make 60 ec. As a rule the initial dose is 15 drops (15 grains) before or after 
meals, to be increased gradually if necessary. The onset of iodism requires 
temporary discontinuance. 

Ammonium chloride may be used in an expectorant cough mixture or used 
as a substitute for iodide when the latter, for any reason, is not desirable. 

Syrup of Ipecac has been found quite useful in children as an expectorant 
or, often as an emetic in the asthmatie attack. 


Penicillin 
With the widespread use of penicillin, it is to be expected that it would be 


used in the treatment of asthma. It is, of course, of no value except in those 
cases associated with bronchial infection but, in these cases, is believed by many 
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workers to be very helpful. It has been used quite frequently in the form of 
an aerosol, and ean be given in large amounts with apparent benefit in many 
instanees and with no evidence of irritation if properly administered (Barach, 
Abramson, Prigal). 


Sulfonamides 


The statements made regarding penicillin are applicable to the sulfonamides. 
Sulfathiazole and sulfadiazine have been used orally and as aerosols, and have 
been believed to be of help in the infected cases. 


Privine 


Privine is 2-naphthyl-methyl imidazoline. It is a colorless, crystalline sub- 
stanee readily soluble in water or saline solution. As a hydrochloride it is used 
as a vasoconstrictor and gives prompt, marked, and prolonged relief from nasal 
blocking. Asa 0.1 per cent solution it is isotonic, and its pH is 6.2. 

This drug has been widely used for the relief of nasal symptoms in pollinosis 
or perennial allergic rhinitis. A considerable number of persons become quite 
dependent upon it and use it with inereasing frequency with an increase of the 
symptoms which it is used to relieve. These patients are promptly much 
improved by stopping the use of the drug. 


Estivin 


Estivin is a proprietary preparation rather widely used as drops for relief 
of conjunctivitis accompanying hay fever. According to the manufacturers 
it is a liquid preparation of Rosa gallica, Rosa gallica is a variety of sweet- 
brier. 


IX. NONSPECIFIC DESENSITIZATION 


There was more interest in this phase of allergic therapy formerly than 
now. Early investigations had indicated that antianaphylaxis could be pro- 
duced by certain nonspecific measures, measures other than the administra- 
tion of sublethal doses of the specific antigen. Attempts to apply this in elin- 
ical allergy led to such procedures as ‘‘nonspecific desensitization’? with pep- 
tone, milk, shock therapy with typhoid vaccine, ete. Since these measures have 
in general been inefficacious and since they do not desensitize, recent discussions 
have used the term nonspecific treatment. This is still too broad a term since it 
would properly inelude all drug therapy previously described. 

Wells listed substances reported as producing nonspecific transitory re- 
duction of anaphylactic reactivity. These included peptone, trypsin, various 
inorganic salts including sodium chloride, urine, foreign proteins other than 
those used in sensitizing and sodium oleate. Most of these have been tried 
clinically without notable success. 


Histamine 


Ilistamine therapy is really the only procedure that might logically be 
considered as nonspecific desensitization. 

Ts, We. jai: ay ae ‘ ! ° . oe 

Victor C. Vaughan (1913) found that the protein poison (unpurified 
histamine) caused anaphylactoid symptoms on first injection without re- 
quiring a previous sensitizing injection. In other words, it acted 


as a true 
poison. He further observed that repeated injections of small but 


gradually 
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increasing dosage produced an increased tolerance to the poison, much larger 
doses causing no consequent symptoms. This was quite different from de- 
sensitization and indicated an increased tolerance to a true poison, somewhat 
analogous to morphine, nicotine, arsenic and alcohol. Larger doses still caused 
symptoms. 


Assuming, in terms of the Lewis theory of the H-substance that histamine 
or a histamine-like substance is the poison liberated internally in the allergic 
reaction, one might attempt to increase tolerance to this end-product by sub- 
jecting the tissues to more or less continued exposure thereto. 

Bray (1931) reported successful desensitization of a case of allergy to 
cold following a course of histamine injections. Similar good results were 
reported in cold allergy by Horton, Brown and Roth. Collens at al. (1934) 
treated an insulin allergic with histamine, with increasing injections com- 
mencing with 0.1 mg., treatment being given thrice weekly. Insulin re- 
actions had diminished after thirteen doses. After another five the patient 
could take insulin without reaction. The highest dose of histamine was 1 mg. 
Unpleasant side effects following these large doses include flushing of the 
face, sneezing, sweating, headache, dizziness and fall in blood pressure. It 
seems illogical to treat insulin allergy with histamine injections if desensitiza- 
tion with insulin accomplishes the same purpose. 


Thiberge (1935) reported suecess in the histamine treatment of asthma 
and hay fever in cases that had not responded to other methods. He ac- 
complished this with small intracutaneous doses. 


Dzsinich reported complete cure in 12 of 15 asthmatics after a series 
of histamine injections. The first was intracutaneous. If there was no un- 
toward reaction subsequent injections were subeutaneous. One hesitates to 
accept the report of complete cure of asthma with any of the methods today 
available, including histamine. Later, with Paul, Dzsinich reports encourag- 
ing results following the combined use of histamine and magnophylline 
(theocin) in asthma, urticaria, vasomotor rhinitis and vernal conjunctivitis. 

Alexander (1940) reported the treatment of urticaria with intravenous 
histamine, and Horton (1941) discussed its use in headaches. In 1939 Horton 
described a new syndrome of vascular headache which he termed ‘‘histaminic 
cephalgia’’ and for which he claimed specific desensitization by histamine. Since 
that date histamine has been advocated for all forms of allergic manifestations 
and its use both intravenously and hypodermically has been widespread. Horton 
has been very enthusiastic about the results of such treatment, and believes it 
is the method of choice in a large variety of conditions. The experience of 
many workers is that histamine will sometimes give dramatic relief from urti- 
carias, histamine cephalgia, and less frequently in other conditions. Treatment 
probably consists of building a tolerance rather than a true desensitization and 
this tolerance, if obtained, appears to be short lived. 

Administration.—Histamine hydrochloride, 1:1,000 dilution, is available 
in 1 ee. ampules. Each ampule contains 1 mg.; 0.1 ce. contains 0.1 mg. When 
using histamine the writer gives daily injections commencing with 0.1 mg. 
and increasing by 0.1 mg. each time until improvement is observed or symp- 
The majority experience these 


toms of overdosage, especially headache, appear. ; 
Thereafter the dose is kept 


uncomfortable symptoms at about 0.4 or 0.0 mg. 


constant, for several injections, after which further increases may be tried 
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to determine whether tolerance is increased. If symptoms are relieved, the 
dose is held constant and the interval gradually increased to twice weekly 
or once weekly if possible. : 

Results in my experience have not been particularly encouraging. We 
have used the method in urticaria, asthma and allergic coryza. To be sure, 
we have subjected our most difficult cases to it, those which have not responded 
to specifie therapeutic measures. Endermal injections as recommended by 
Thiberge might well be tried. 

Since there is considerable waste when 0.1 ec. is used from a 1 ce. ampule, 
we customarily empty two or three ampules, by means of-a sterile syringe and 
needle, into a sterile rubber capped extract vial, from which the proper dose may 
be withdrawn as needed. 


Benadryl 


With the rather general acceptance of the theory that histamine is the 
result of the antigen-antibody reaction in allergic reactions and that histamine 
accounts for the symptoms resulting, there has been a great interest in the use 
of histamine itself and substances which might interfere in some way with its 
action, Histaminase was advocated—without adequate physiologic basis—and 
found wanting. Histamine-azo-protein was tried with little success. 

The first synthetic antihistaminic drugs were produced by the French 
who introduced antergan (N’ phenyl-N’ benzyl-N-dimethylethylenediamine) and, 
a little later, neoantergan (N-p-methoxy-benzyl-N-dimethylamino ethyl amino- 
pyrine) which was less toxic and came into general use in France. 

Benadryl (8-dimethylaminoethyl benzhydryl ether) is a histamine antag- 
onist as may be shown by inhibition of bronchoconstriction in the guinea pig, 
of contraction of the intestinal strip, and of the fall in blood pressure in the 
dog and cat following histamine. It greatly modifies or prevents anaphylactic 
shock. It inhibits histamine skin reactions and those due to antigen-antibody 
reaction. It has been found very effective in the relief of urticaria, serum sick- 
ness, urticarial or ‘‘serum sickness’’ type of drug reactions, and may be of 
much help in reheving the symptoms of pollinosis. It does not do so well with 
the perennial allergic rhinitis cases, and few asthmatie persons are helped by it. 

There are several unpleasant side-effects of the drug. Many persons develop 
an uncontrollable somnolence while others complain of confusion, dizziness, 
numbness, nausea, and other symptoms in less frequency. These effects lessen 
the usefulness of the drug materially. 

Doses of 50 mg. may be used three or four hours apart with smaller 
amounts tor children. Larger doses are seldom of more benefit. 


Pyribenzamine 


Pyridyl-N-benzyl-N-dimethylethylenediamine is quite similar in action to 
Benadryl. It is more effective in neutralizing histamine. It probably does not 
cause quite as many unpleasant side effects as does Benadryl. It is an inter- 
esting observation that a patient who does not get satisfactory relief from one 
of these drugs may get it from the other and vice versa. it seems too that 
prolonged use of either drug may lead to a certain amount of tolerance. 

Other drugs of this character with slight changes in chemical strueture 
are now being made and are undergoing clinical trial. Tt mav be that a mueh 
more effective preparation with few or no side-effects may be available. There 
is nothing to indicate, however, that. this type of drug will offer more than 
temporary relief from symptoms and will always be limited in its usefulness, 
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Urinary Proteose 


In 1929 Oriel reported the presence of a substance which he termed 
‘proteose’’ in the urine of persons with acute allergic episodes. This sub- 
Stance produced positive skin reactions which could be passively transferred. 
According to Oriel and Barber (1930) the ‘‘proteose’’ could be used successfully 
in desensitization. They felt that proteoses obtained from different persons 
were specific and suggested that the original antigen might combine with 
some reactive substance in the liver, producing a secondary, changed antigen 
which, however, still possesses antigenic specificity. Darley and Whitehead 
(1931), also Mills and Martyn (1933) reported good results from treatment 
with autogenous urinary proteose. 

While Trasoff and Meranze (1933) believed that they isolated something 
from the urine which corresponds to the proteose described by Oriel, they 
were unable to demonstrate any specificity in the reaction or to achieve relief 
following therapy. I'reeman and Bray in England reached similar conclusions. 

Vaughan (1933) failed to obtain clinical improvement in pollinosis with 
so-called proteose therapy; failed to obtained specific positive skin or P-K 
reactions; and was unable to demonstrate an increase in total urinary nitrogen. 

Tuft and Brodsky (1933) found that a substance resembling proteose is 
present in normal urine, rather more so in allergic urine, but that it is of no 
allergie significance. 

Black and Shelmire (1934) coneluded that what appears to be proteose 
is, When present, probably the unchanged antigen rather than some new sub- 
stance. The same procedure which extracts this so-called proteose will extract 
unchanged pollen antigen from the urine. They found that ‘‘proteose ex- 
tracts’’ presented the characteristics of weak pollen solutions. 

Sehube (1934) reported one case of urticaria in which very good results 
were obtained. 

Cohn (1937) found that urinary ‘‘proteose’’ did not give positive skin 
reactions in 5 children with asthma. Passive transfer was negative. Therapy 
was ineffective. 

Libman and Bigland (1937) conclude that the erythematous skin reaction 
is nonspecific, toxie in origin; that therapeutic benefit in cases of asthma is 
about the same as that obtained with peptone; that peptone treatment is pref- 
erable on account of its simplicity. They do however report encouraging 
results in cases of urticaria and suggest that further investigation is war- 
ranted. These last authors provide a comprehensive review of the literature. 

Technic.—The ‘‘proteose’’ is extracted as follows: 

Four hundred ce. of fresh urine is required. If there is to be any delay, 
the urine should be voided into a sterile bottle containing 0.5 ec. of ¢. p. 
chloroform. This is made acid to Congo red (pH,) with dilute sulfuric acid. 
The acidified urine is then shaken with 100 ce. of ¢. p. ether in a separatory 
funnel. After separation the lower layer is run off and discarded. To the 
remaining layer absolute alcohol is slowly added with constant shaking to a 
total of 100 ce. A precipitate forms which is drawn off into a centrifuge tube, 
washed with absolute aleohol and centrifuged. This is repeated three times. 
Supernatant fluid is poured off and the precipitate suspended in sufficient 
N/10 NaOH to make it barely alkaline. It is then transferred to vaccine vials 
and made up to 10 ee. with Locke’s solution. This suspension is designated 
1-1.000 dilution. Serial dilutions are made from this stoek vial. 


PART XVI 
THE ALLERGIC DISEASES* 


Asthma is doubly capricious; the disease m general 
is capricious, and each case is capricious wm itself. 


—Henry Hyper SAuter. 





CHAPTER LXXII 
ASTHMA 


The writer is in agreement with Alexander, that the term bronchial asthma 
is unfortunate, since all true asthmas are immediately bronchial in origin. It 
represents another of those etymologic failures in medical diction which at times 
obscure correct perspective. 


Historical notes.—The term asthma ‘‘I gasp for breath’’ was used by Hippocrates 
(460-377 B.c.) to signify ‘‘hurried breathing.’’ It would seem that a disease presenting such 
startling subjective and objective symptoms, sudden onset, severe course, sudden termination 
without apparent residual symptoms, and regular or irregular periodicity, could not fail to 
have been recognized as a disease entity by the early Greek observers. Nevertheless it was 
not until toward the end of the seventeenth century that the word was used in any other 
sense than as descriptive of any person ‘‘ gasping for breath.’’ 

Celsus (first century A.D.) employed the term to indicate a degree of shortness of 
breath, dyspnea implying a mild symptom, asthma more severe, and orthopnea the most severe 
form. Aretaeus, his contemporary, first described the asthmatie paroxysm, calling attention 
to this very characteristic feature of the disease. Galen (A.D. 130 to 201) did not include 
this concept in his records. It was therefore lost to medicine for over 1,500 years. During 
this long interval asthma was synonymous with panting for breath and was a grade between 
dyspnea and orthopnea. 

First period—With the renaissance of medicine, van Helmont (1577-1644), who was 
himself asthmatic, first called attention to the spasmodic element, sudden attacks with 
intervals of freedom. Thomas Willis (1621-1675) recognized the peculiar episodes of short- 
ness of breath and the absence of evidence of bronchial or pulmonary disease at autopsy. 
Credit for the understanding of asthma as a disease entity is accorded to Willis. He described 
two types, the pneumonic and the convulsive, which today we may recognize as chronic, 
persistent, and acute episodic. 

Sir John Floyer (1698) states in his ‘‘treatise of the asthma’’ that he himself ‘‘had 
suffered under the tyranny of the disease for at least thirty years.’’ An acute observer, he 
gave a vivid account of the asthmatic paroxysm and of the many causes of the acute attack, 
in his own experience and that of his patients. Floyer attributed the disease to ‘*straight- 
ness or constriction of the bronechi.’’ Like Willis he divided asthma into two types, the 
**continued’’ and the ‘‘idiopathic, convulsive, or periodic flatulent.’’ 

Following the epochal work of Willis and of Floyer which received wide acceptance for 
a time, there developed a tendency to revert to the conception of the ancients, all manner of 
difficult breathing being called asthma, usually with the addition of descriptive adjectives 
such as nervous, arthritic, cardiac, abdominal, plethoric, dry, humid and convulsive. Nearly 
eighty years after the time of Floyer, Cullen (1777) again recognized spasmodie asthma 
or asthma convulsive as an entity, pointing out its hereditary tendency, nocturnal frequency, 
the effect of weather, the intervals of freedom, and ascribing the disease to spasmodic 
tO ee a eee ene aa eer om oop ats anne ee 

y, y, he y, die sis ¢ ; atn Pes allergic diseases. This is 
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scus: : é as Se aspects of the diseases which 


touch upon allergic practice and to developments of very recent years, many of which have not 
as yet appeared in the more general texts. f 
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constriction of the bronchial muscle fibers. Finally Bree (1803) contributed a most com- 
prehensive essay in which he recognized the continuous and discontinuous forms and added 
the concept that the primary cause is an exudation into the bronchi, that dyspnea repre- 
sents an effort to expel irritating material. ; ; 

This brings us to the termination of the first phase of the recognition of asthma as a 
disease entity, and suggestions concerning its pathologic physiology. 

Second period.—The second period opens with the observations of Laennee (1819) 
who brought to the study of chest diseases his newly discovered method of auscultation. 
He showed that many cases of supposed asthma were actually due to gross and permanent 
cardiac and pulmonary lesions, discoverable during life and demonstrable after death. 
Shortness of breath is but a symptom which may be due to many causes. Among the causes 
he distinguished an affection, characterized by paroxysmal dyspnea without demonstrable 
associated organic lesions, in which during the free interval no evidence of disease what- 
soever could be found on auscultation. He reasoned that the cause of asthma must be 
spasm of the muscles of the bronchi. Laennec may be said to have established the existence 
of idiopathic asthma. He believed the disease to be primarily a neurosis. 

It is this concept which dominates the second phase of the history of asthma. Longet 
(1842) showed that stimulation of the distal end of the cut vagus would produce bronchial 
constriction. The observations of a number of workers now contributed to the establish- 
ment of a nervous etiology. Among them should be mentioned Romberg, Bergson, Ramadge, 
Andral, Hyde Salter (1860) and Trousseau, the great French clinician of the middle of the 
nineteenth century who regarded asthma as a diathetie neurosis dependent upon spasmodic 
constriction of the bronchi and interchangeable, in the diathesis, with eczema, rheumatic 
infection, gout, gravel, hemorrhoids and periodic headaches. 

Not all writers accepted the concept of bronchial spasm. In the latter half of the 
nineteenth century there were three principal theories: (1) bronchial spasm; (2) spasmodic 
contraction of the diaphragm at maximum depression; (3) sudden turgescence of the 
bronchial mucosa, as suggested by Bree. Three other theories had some support: (4) a 
morbid diathetic condition of the blood influencing at one time the skin, at another the 
mucous membranes; (5) mechanical irritants in the bronchi such as Chareot-Leyden 
erystals, Curschmann’s spirals, eosinophile cells; (6) primary pathology elsewhere in the 
respiratory tract, especially nasal polyps. 

The opening of the twentieth century found idiopathic asthma quite generally con- 
sidered as a neurosis. This is reflected in the reviews which appeared in the three leading 
systems of medicine of the time: Twentieth Century Practice of Medicine (1896); Noth- 
nagel’s Encyclopedia (1902); and Osler’s Modern Medicine (1907). However even though 
the nervous element was emphasized, the importance of extrinsic excitants in the precipita- 
tion of attacks was recognized. The following etiologic agents were described, the 
mechanism being dismissed with the simple explanation of ‘‘idiosynerasy’’: pollens, rose, 
violet, mignonette, ipecac, handling of fresh coffee beans, oak wood, mattresses, privet, 
various scents, the odor of a cat or a piece of fur, climatic changes, house dust, wood 
smoke, the ingestion of certain foods, feathers, the smell of horses, lamp soot, oats. Trous- 
seau himself had asthma from the dust of oats. 

At that time the age factor was well recognized. Hyde Salter (1863) found that 
31 per cent of his asthmatics commenced with symptoms in the first decade, 12.8 per cent in 
the second and 80 per cent before age 40. Berkart (1889) found an hereditary tendency 
strongly marked in 16 per cent. At that time it was recognized that asthma was not a 
common hospital disease, occurring more among the more well-to-do classes, preachers, 
lawyers, teachers, ete. . 

Third period.—The third or present period of the study followed the remiss 
tions in anaphylaxis and may be said to date from 1910, when Auer and Lewis er 
strated bronchospasm as a constant finding in the lungs of guinea pigs dead from neal je fe E 
tic shock, and Meltzer put forward the suggestion that asthma might eventully be shown 
to be an anaphylactic disease. 


Pathology 


The lungs and bronchi.—The first necropsy report on asthma was by 
Van Leyden in 1886. By 1937 a total of 50 necropsies had been reported, a 
number of which have not been accepted by pathologists as heing deaths porn 
true bronchial asthma. Lamson and Butt (1937) added 48 “aSes pean ganle 
the total to nearly 100. Several of the reports have included detailed analyses 
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of the literature. One of the most comprehensive was that by Huber and 
Koessler. Kountz and Alexander, Michael and Rowe have contributed ex- 
cellent discussions. Walzer carefully analyzed the 33 reports up to 1930 and 
Lamson and Butt have brought the discussion up to date. 

Death from asthma during an acute attack is relatively infrequent. The 
paucity of available material has prevented opportunity for extensive study 
of the tissue pathology. 

Characteristic findings.— What changes have been observed in the lungs 
and bronchi may also occur in other diseases. There is therefore no strictly 
characteristic pathologic picture, but certain changes are observed with such 
frequency that they may be termed characteristic. These are as follows: 

(a) Emphysema. 

(b) Increased thickness of the bronchial wall with narrowing of. the 
lumen. 





Fig. 298.—Pathology of asthma. Contracted bronchiole with evidence of muscular hypertrophy 
and low-grade cellular infiltration. ; 
(c) Inereased thiekness and infolding of the mucosa. 
Nae ey R we: 7 . . a . ° 
(d) Excess mucus in the lumen, sometimes with plugs of thiek tenacious 
mucus and fibrin. 
(e) Dilation of the smaller bronchioles and alveoli. 
eee : : : : 
. (f) Cellular infiltration (eosinophiles, plasma cells and lymphoeytes), 
of the mucosa, submucosa, mucous glands and, at times, the musculature 
0 ry 4 aIiza ne - ¢ or : 2 ° . : 
(¢) Thickening and hyaline degeneration of the basement membrane. 
( h) Hypertrophy of the bronchial musculature. 
(1) Degeneration of the mucous elands. 
Alexander lists the ie ‘tant anc isti 
Pret : Bie the most impor tant and cha ‘acteristic of the above changes 
: : ened basement membrane, eosinophilic infiltration, widened submueosal 
aye is Ly sp par of muscle and degenerative mucous elands. 
Macdonald reports that : 3,690 ¢ sies at Tni i r Miehi 
" ia ) ae oe among 3,690 autopsies at the University of Michiean 
Ospital since 1596, only 8 were for bronchial as ‘ ive.of the ; “Hy 
y © were for bronchial asthma. Five of these died either 
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immediately after a paroxysm or from cardiac failure or from asphyxia. The 
other 3 died from intercurrent infection. 

The most constant findings were: thickening and hyaline changes of the 
basement membrane of the bronchi; eosinophilia; varying hypertrophy of the 
bronchial musculature; bronchial sacculations occurring through the mouths 
of the mucous glands; and epithelial changes such as hypertrophy and meta- 
plasia. Ventricular hypertrophy was almost a constant finding. 

Hansen (1936) emphasizes that asthmatic deaths are more frequent than 
the literature would imply. Although at the time of his report there were 52 
cases in the literature, autopsy records for twenty years at the University of 
Minnesota contained 35 such records. He reviewed 15 fatal cases of asthma in 
the University records 1933-1934. In 4 autopsy showed asthma to have been 
the cause of death. Of the remainder, 7 died of pulmonary infection, 2 of 
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ali ic i brane and 
Fic. 299.—Pathology of asthma. Note hyaline thickening: of basement membra ind 
Br aeicice of br osental fodsematore. In this case the bronchial tree was dry, there being 
minimal mucous plugging. Note absence of plug in lumen at left. 


nonpulmonary accidents, 1 of right heart failure, and 1 of emphysema. Exten- 
sive fibrous pulmonary adhesions were observed in 6 of the 7 with pulmonary 
‘nfection and in the 2 with death from nonpulmonary accidents. Since all of 
these were clinically chronic asthmatics, Hansen raises the question whether 
the asthmatie changes can, through superimposed bacterial infection, lose their 
typical characteristics and end in a chronie bronchitis or pleuritis. 

Mucous plugs.—We have seen in the historical review that two of the 
three leading theories held that asthma was due either (1) to spasm of the 
bronchial musculature or (2) to swelling of the mucous membrane, with in- 
creased secretion in the bronchi. Even today observers disagree concerning 
the relative importance of these factors. Probably the majority feel that both 
play a part but some attach much greater significance to bronchial secretion 
than to bronchospasm. 
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Steinberg, from experimental evidence and autopsy studies, concluded that 
the asthmatic attack is not due primarily to bronchial constriction but to 
plugging of the bronchi with mucus. The mucus results from hypersecretory 
activity of the bronchial glands. The degree and duration of the attack de- 
pend upon the quantity of secretion, the extent of bronchial plugging and its 
location. He further states that some of this bronchial occlusion 1s perma- 
nent, causing reduction of functioning lung tissue. The extent of the reduc- 
tion depends upon the duration of the disease and the severity and frequency of 
the attacks. 

Cooke doubts the importance of bronchial or bronchiolar muscular hyper- 
trophy or spasm. He feels that the most important factors in the production 
of asthmatic wheezing are edema of the bronchial walls and bronchial plugging 
with tough viscid exudate. He attributes the beneficial effect of adrenalin to 
its action in lessening edema rather than to any effect on smooth muscle and 
draws an analogy to the action of adrenalin in edema of the nasal mucosa 
and on the exudative processes of allergy of the skin. 

Walzer likewise attributes major importance to mucosal edema and ob- 
structive mucus. Ile suggests that the muscular hypertrophy may not be due 
so much to recurrent spasm as to the increased work necessary to overcome 
bronchiolar obstruction. 


There appears no doubt that mucous plugs which may be retained for long 
periods, gradually becoming inspissated and causing loeal areas of atelectasis 
and emphysema through obstruction, plugs which are the original source of the 
well-known Curschmann’s spirals, are often an important factor in the ob- 
structive symptoms of asthma. Such plues in the larger bronchi have been 
found on bronchoscopy and their removal in this procedure has. relieved 
asthma. Lamson has described such a case in which the plugs had become 
eanalized, the canals being in turn filled with tenacious mucus of more recent 
origin. 

It seems probable that improvement after expectorants such as the iodides, 
iodized oil, ether in oil by rectum, and bronchoscopy, may be due in part at 
least to loosening and subsequent removal of bronchial plugs. On the other 
hand, not all even of the fatal cases of asthma show increased secretion of 
mueus or bronchial plugs, and it seems probable that both bronchospasm 
and bronchial obstruction play a part. 

Emphysema.—A temporary emphysema is part of every asthmatie attack. 
Air accumulates in the lungs until the alveoli are distended and the whole chest 
is expanded. This condition clears up with the subsidence of the attack leaving 
no permanent changes. Continued asthma, mild but continuous, or intermittent 
and severe, may produce a true emphysema which is permanent and crippling. 
The temporary or ‘‘functional’’? emphysema is a part of the pathologie picture 
of asthmatic paroxysms. HKmphysema with its tissue changes is a complieation 
and a sequel to asthma. 

Subcutaneous emphysema.—Subcutaneous emphysema appears to be a 
rare complication of the acute asthmatic attack. Sheldon and Robinson 
(1936) found reports of 9 cases and added 1. Kirsner (1937) added an 
eleventh. There have been a few more recent reports. The condition oeeurs 
chiefly in children. All reported cases recovered in from 4 to 14 days. Faulk- 
ner and Wagner (1937) have, however, reported one case of fatal spontaneous 
pneumothorax with subeutaneous emphysema in an asthmatie, 





This was in a 
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59-year-old woman. There is no specific treatment. Alveolar rupture may oceur 
either at the hilus or at the periphery, after which air migrates through the 
tissues, usually into the mediastinum and upwards to the neck, often involvine 
the face also. Diagnosis is facilitated by the audible crepitation on digital 
pressure over the swollen area. This is best heard with the stethoscope applied 
to the region. 





-athology of asthma. Higher power, showing infolding of mucosa, moderate 





Fig. 300. 
thickening of basement membrane, muscular thickening, and epithelial degenerative changes. 
Moderate cellular infiltration. 


Heart.—That there may be cardiac manifestations associated with experi- 
mental anaphylaxis is indicated in the work of Criep who found various 
arrhythmias, and auricular or ventricular asystole followed by eardiae stand- 
still, during guinea pig anaphylactic shock. It cannot be definitely said that 
this is due to anaphylaxis since the same phenomenon is observed in asphyxia- 
tion. 

Although Maedonald mentioned ventricular hypertrophy as very frequent, 
Kountz and Alexander, Michael and Rowe, and Vaughan found no cardiac 
enlargement in a number of eases. Lamson and Butt take exception to the 
statement of Old that the death rate from organic disease of the heart was three 
and one-fourth times greater than normal in persons dying with bronchial 
asthma, and to that of Dublin and Marks that the mortality is about two and 
one-third times normal. From a study of their series of fatal ‘‘asthma’’ Lamson 
and Butt question the implication that allergic asthma predisposes to cardiac 
disease. They attribute the presumed erroneous conclusions to erroneous re- 
ports of causes of death, and the impossibility of correcting the crude data. 

Alexander has observed that during the asthmatie attack the heart often 
appears radioscopically smaller than normal, and suggests that, with broncho- 
spasm, there may be diminished cardiae filling due to diminished intrathoracic 
negative pressure. He and his collaborators found in 15 necropsied eases, that 
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5 were complicated by superimposed diseases. Of the remaining 10, two showed 
right ventricular hypertrophy, two had right ventricular dilatation and 6 
showed no pathologic changes in the heart. : 

The evidence strongly suggests that in the absence of complicating disease 
(Gineluding emphysema) the heart is not seriously damaged even in long-stand- 
ing asthma. Hansen reported that in his 15 autopsied cases mentioned above, the 
4 in which asthma was the cause of death showed normal hearts, except for 
1 case in which there was slight hypertrophy and dilatation of the right heart, 





Fig. 301.—Pathology of asthma. Showing hypertrophy and degeneration of mucous gland. 


but no evidence of failure. They seem to be the eases who die of asphyxia from 
mucous occlusion of the bronchial passages, and are free from infection. The 
larger group of 11, whose asthma eventuated in acute or chronie pulmonary 
infection, usually showed cardiac pathology. Seven of the 11 had cardiac 
symptoms, 6 congestive failure. Three had hypertrophy or dilatation of the 
right ventricle, 4 of both ventricles. 


Prognosis 


Life Insurance Company analyses by Old indicate the ratio of actual 
to expected deaths in asthmaties as 121 per cent +5 per cent; Dublin and 
Marks found the death rate 27.4 per cent in excess of the expected for men, 
somewhat higher for women. These deaths are often attributed to resultant 
cardiac disease. We have seen the hazard of drawing reliable conclusions from 
such analyses, due to the difficulty in determining the cause of death without 
autopsy, the frequently inaccurate use of the term asthma, and the fact that 
what appears clinically to be a cardiac death is not always such in fact. 

Those who see large numbers of spasmodie asthmaties gain the impression 
that, although they may experience frequent periods of illness, their span of 
life is not materially shortened. Statistical analysis in allergic practice over 
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a period long enough to determine the final outcome might show otherwise. 
Even so there are at least two types of true asthma, for which the prognosis 
differs. We must return to a classification such as that originally elaborated 
by Willis and by Floyer, into the continuous form and the spasmodie or inter- 
mittent. The life span of the former may be distinctly shorter than that of the 
latter. Furthermore there is a special group which may be a subdivision 
of the former, the group of intractable asthmatics. Most deaths from asthma 
are in status asthmaticus. 

Status asthmaticus.—Clarke considers status asthmaticus a third form, 
basically different from the two just mentioned. It is characteristically a 
period of very intense dyspnea lasting several days to a week and with an 
associated outpouring of an extremely viscid tenacious mucous secretion which 
materially interferes with the lung capacity. Clarke has described massive 
pulmonary collapse. 

Status asthmaticus terminates in any of four ways: (1) death, usually 
from exhaustion; (2) rapid termination with abundant expectoration after 
24 hours or longer, (3) fever without localizing pulmonary signs, developing 
about the third day and lasting for three or four days, with disappearance 
of dyspnea prior to disappearance of fever; (4) pulmonary consolidation 
with physieal findings of pneumonia. The fourth group usually recover and 
are free from asthma for a period thereafter. 


Those who die without complications in an asthmatic attack appear to 
be rather a special group. As a rule their asthma has not existed for more 
than five years, although there is considerable variation. Lamson and Butt 
found deaths in all age groups, with the majority between ages 40 and 70. 
They found that approximately 40 per cent had the disease for less than five 
years, approximately 60 per cent for less than ten years. 

We have mentioned the conelusion of Dublin and Marks that the life ex- 
pectaney of asthmatics is not normal. Although Oliver Wendell Holmes de- 
scribed asthma as ‘‘the slight ailment that promotes longevity,’’ and Bray 
says ‘‘many asthmatics pant on to a good old age,’’ one must realize that 
asthma is a disease. It is a disease which may be fatal of itself and which 
predisposes to chronic pulmonary infection. Judging from the report of 
Hansen described above, the majority of asthmatic deaths are in those who have 
had these secondary infections and have developed secondary cardiac pathology. 
Life insurance mortality reports of the high incidence of cardiae pathology are 
therefore understandable. 

Dublin and Marks found a higher mortality than they expected even in 
mild asthmaties, persons with but one attack a year of not more than two weeks’ 
duration. They find that in all grades of severity the build is a vital factor. 
Roth underweight and overweight asthmatics had excessive mortalities. They 
consider asthma a serious impairment as far as life insurance is concerned. 
They find persons with history of former asthma, but none within recent years, 
decidedly hetter risks and often acceptable for standard insurance. 

Prognosis of immediate relief and future recurrences.—As a rule the 
patient is not as interested in when he is going to die as when and how soon 
he will be relieved of his asthma. Statistical generalizations are difficult 
since so much depends upon the nature of the allergic excitant and upon the 
presence or absence of complicating infeetion. Obviously, results are usually 


excellent in pollen asthmatics and in other extrinsic asthmatics who ean 
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They are not as good among intrinsic allergics, 


suecessfully avoid the excitant. ! 
’s (1936) experience with 


especially those with respiratory infection. Unger 
907 patients with all types of asthma followed for at least one year may be 
taken as representative of the experience of many. Twenty per cent were un- 
improved; 10 per cent of his series were dead but only 6 of the deaths were 
attributed to asthma. Some of these had been followed for as long as 13 
vears. Twenty-eight per cent of his extrinsic cases were cured, 52 per cent 
improved, as contrasted with 5 per cent intrinsies eured and 45 per cent im- 


proved. 





Fig. 302.—Bronchial cast. Mucous plugs coughed up by an asthmatic. (Courtesy of Dr. Albert 
H. Rowe.) 


The question arises as to when an asthmatic is considered cured. Racke- 
mann (1928) reported 213 cures at the end of 2 years among 1,074 asthmaties, 
approximately 20 per cent. Four years later (1932) the percentage of the 
original number still free from asthma was reduced to 12 per cent. 

We must conelude that although reasonable success often attends treat- 
ment of the acute episodes and may lead to a rather long interval of freedom, 
the asthmatic tendency is not cured but must be combated with each re- 
erudescence. Of any group 85 or 90 per cent may still be having difficulty 6 
years later. The above figures deal only with those patients who become entirely 
free from symptoms. Under appropriate supervision a much larger proportion 
continues improved, although not completely relieved. Cure should not be 
promised to the asthmatic but he may be given hope of a reasonable degree of 
relief for a much longer period. 


Differential Diagnosis 


Since all that wheezes is not asthma even though it be in the office of an 
allergist, and since good results depend in great measure upon the aecuraey 
of diagnosis, it behooves the physician to establish his diagnosis thoroughly 
each time, using all indicated facilities. 
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Elicitation of rales.—In intervals between attacks, auscultation of the 
asthmatic chest may elicit no rales or wheezing. Such eases, seen for the first 
time, may raise some doubt as to the diagnosis. Fineman suggests that 
musical rales may be elicited in asthmatic children if the examiner will, with 
the child’s chest at rest, compress it anteroposteriorly with the palm of one 
hand over the lower sternum, the other over the back. Clarke recommends 
for adults, that they blow air out of the lungs slowly against pressure, as in 
blowing bubbles through a tube in water or, better, using the spirometer as 
in vital capacity determination. 








me — 
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Fig. 308.—Pathology of asthma. Emphysema with rupture of alveolar sacs, This rupturing was 
so extensive that the left lung was little more than an air cyst. 


The differentiation of various causes of periodie or continuous dyspnea can 
usually be made without great difficulty if a careful history is obtained and a 
eareful investigation made. Patients may reach the allergist with a diagnosis 
of asthma who have, instead, cardiae decompensation, chronic bronchitis, em- 
physema, bronchiectasis, tuberculosis, pulmonary malignancy, enlarged tracheo- 
bronchial nodes, aneurysm, foreign bodies, larvngeal obstruction, sighing dysp- 
nea, or other less frequent conditions. Roentgen examination, sputum examina- 
tions, blood counts, blood pressure readings, vital capacity determinations, cir- 
culation time, venous pressure readings, bronchoscopy, all may be of great 
assistance in selected cases. A careful, detailed history is indispensable and 
may be of more value than all other methods of investigation. 

Roentgen findings.—In an uncomplicated asthma there is seen peribron- 
chial marking indicating thickening and little else. The heart shadow is normal. 
If seen in an attack there is emphysema and depression of the diaphragm. 
There may be the appearance of longitudinal folds especially on the right side 
of the diaphragm. This has been attributed to distortion and spasm of the 
diaphragm. 
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With complications the x-ray findings are cha ‘acteristic of the complicating 
condition such as emphysema, bronchiectasis, cardiac enlargement, ete. Even 
in asthma of lone standing and severe in character the findings in the film are 
those of the complicating conditions rather than the asthma itself. 

Bronchiectasis.—This may oceur as a complication of asthma or it may 
be seen by the allergist, because of a faulty diagnosis, in the complete absence 
of asthma. The history discloses a cough usually with abundant, foul sputum 
and dyspnea which is related entirely to exertion. Rest brings relief from the 
dyspnea and the patient may sleep through the night without attacks of dyspnea. 
If the condition has been present sufficiently long he may show signs of chronic 
infection. X-ray with iodized oil should verify the diagnosis. 

Cardiac failure.—Asthma seldom develops in persons past 50 or 60 years 
of age who have no antecedent history of some other allergic manifestation. 
On the other hand, cardiac decompensation after these ages is common. Dyspnea 
developing after 60 years without history of other allergic condition and par- 
ticularly in patients who state that their dyspnea has been present only a short 
time, on a statistical basis is probably cardiae in origin. A patient whose 
dyspnea has been present for months or even years is quite unlikely to be cardiac. 
The patients usually have a history of hypertension. Their description of their 
dyspnea is that of a ‘‘shortness of breath’? rather than a wheezing dyspnea; 
it is definitely related to exertion except as they may have ‘‘cardiae starts”’ 
at night. Some of them may show rales which cannot be distinguished from 
those of true asthma. Some observers believe these are found in asthmatie 
patients who develop cardiac disease. These patients usually, but not invariably, 
show moist rales at the lung bases which may be present in the absence of 
dyspnea at the time of examination. 

This condition may be found in young persons recovering from an infectious 
disease with resultant myocardial damage. Here the diagnosis may not be easy, 
but is most important. 

It should be remembered that epinephrine and ephedrine may give the 
cardiac patient considerable relief. The relief is not as complete or satisfactory 
as in asthma but the patient may state that these drugs give him much relief. 

Tuberculosis.— Tuberculous nodes may press upon the bronchi, and fibrosis 
and adhesions may also mechanically interfere with normal respiration. In 
advanced tuberculosis with cavitation there may be dyspnea which is not 
wheezing in character, is related to exertion, and relieved by rest. The patient 
may be able to sleep flat in bed and be undisturbed through the night. The 
cough is usually followed by mucopurulent or purulent sputum, and the sputum 
may be blood tinged or there may be frank hemorrhage, Sputum examinations 
and x-ray of the chest will be routine in these cases. 

Emphysema.—Continuous or frequently recurring asthma may be fol- 
lowed by emphysema but true emphysema may oceur in the absence of any 
history of asthma or other bronehial or pulmonary condition. These patients 
usually complain of the eradual development of breathlessness with little or 
no cough or sputum. The deseription is of ‘‘shortness of breath,’’ is not usually 
accompanied by any wheezing and is related to exertion. These persons may 
be able to sleep flat in bed and are not wakened by cough nor dyspnea. They 
develop a barrel-shaped chest. Vital capacity determination may be helpful. 

2 é oma may develop in the lune itself similarly 
pressing upon and even destroying the bronchi in the involved area. In these 
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Fig. 304.—Types of chest deformity associated with asthma. 


First row: Flat chest with tendency to pigeon breast, seen especially freauently in the 
growing child. Generalized muscular asthenia is commonly present. Improve 
tone, with graded exercises if necessary, often helps the general condition, 


Second row: With beginning barrel chest, the clavicle becomes raised, appearing hort: 


ent In muscle 


ntal 
rather than dipping downward toward the sternum. Owing to the chest deformity and the 
ullergic facies, depression of malar prominences, the first two figures of this row (not related) 


resemble each other to such an extent that they might be taken for brother and sister. 
Third row: More pronounced emphysema with barrel chest and horizontal clavicles 
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patients the dyspnea is usually eradual in onset, not paroxysmal, and usually 
Hemorrhage is not infrequent par- 


is not accompanied by asthmatic rales. 
Physical signs may be limited to the 


ticularly in the bronchogenic tumors. 
lung involved. X-ray examination is quite dependable. 
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ecur Mm a . The history usually indi 
ae l : a, 1 he history usually indieates a sudden development of dyspnea 
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patient, if adult, can usually date exactly the time and circumstances 
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of the onset of dyspnea. The dyspnea may be wheezing in character and there 
may be considerable cough often with mucopurulent or purulent sputum. The 
physical signs are usually, though not invariably, limited to the affected side. 
X-ray film should show the object if it is a metallie substance. 

Sighing respiration —This condition should occasion no trouble in diag- 
nosis if the history is adequate and the patient’s conduct watched during the 
consultation. The respiration is definitely sighing and is not a true dyspnea. 
It is not associated with cough or sputum, there is no wheezing, it is not 
related to exertion and it is not paroxysmal but continuous, It is due to 
emotional disturbance or conditions of stress and strain or a feeling of inade- 
quacy. Physical examination and laboratory tests are entirely negative. 

Emphysema.— Alexander stresses the importance of distinguishing types 
of pulmonary emphysema. Cases of nonobstructive senile emphysema, with 
associated bronchitis and consequent wheezing and cough, are often referred 
to allergy clinics for allergie study. It is important to distinguish these from 
the obstructive cases which usually occur at younger ages and are often asso- 
ciated with asthma. It is equally as important to recognize other sources 
of obstruction besides asthma. 

Nonobstructive senile emphysema has been shown by Alexander to be due 
to skeletal changes, chiefly in the thoracic spine. Thinning of the inter- 
vertebral dises causes shortening of the spine; downward and forward pres- 
sure on the ribs; which are thereby rotated somewhat, so that their anterior 
ends are raised, the sternum is raised, and a barrel chest results. Senile 
kyphosis serves to further emphasize this nonobstructive or senile emphysema. 
Heckscher (1936) likewise ascribes some forms of nonobstructive emphysema 
to postural factors. 

Prigal (1942) has called attention to a severe paroxysmal type of cough 
which seems to be definitely allergic with the site of the reaction in the larynx 
or trachea. It may be seasonal or perennial. It may be differentiated from 
asthma with severe cough by the entire absence of wheezing dyspnea and the 
negative chest findings. 

There are other conditions which may cause disturbances in respiration 
and for a satisfactory list of these refer to Maytum’s classification. They 
may be differentiated from asthma by careful investigation. 


Nonallergic Treatment 


In asthma as in nearly all of the clinical allergic manifestations, experl- 
ence has shown that treatment based on concepts other than those of allergy 
often give material relief. Prior to the advent of allergy these were the only 
available procedures. Assuming that allergic therapy has been more successful 
than any of the others, one must yet realize that there is a sufficiently high pro- 
portion who are not relieved, and that a combination of allergic therapy with 
other nonspecific methods will sometimes accomplish the desired end. On the 
other hand, in this group of diseases possibly more than in any others, nostrums 
have flourished and new procedures, widely heralded at the beginning, have had 
great, vogue for a time and then been forgotten. There is always a still newer 
one to take their place. It might be said that allergy itself was in this position 
at one time. But the fact that it has passed through the stage of trial and 
criticism and appears to be becoming an inereasingly important phase of 
medicine removes it from the category. Sinee the allergic diseases are essen- 


1000 THE ALLERGIC DISEASES 


tially chronic and since even with allergic therapy there is usually pens residuum 
of symptoms, many of its victims continue to chase the will-o -the-wisp sis 
promised cure. The physician should therefore be in a position to advise his 
patient as to the relative merits of the ‘arious nonallergie methods. . 

Sinus disease.—Except in chronic perennial asthma the incidence of sinus 
infection appears to be little if any more frequent in asthma than in other 
pulmonary diseases or indeed in the population at large. Kern and Donnally 
find no higher incidence of sinus diseases in persons with uncomplicated hay 
fever or with seasonal hay fever and asthma than in the average run of the 
population. In perennial asthma there is a slightly higher incidence. They 
conclude from their studies that asthma complicating hay fever is, in most 
instances, due to allergy to pollens and other inhalant substances, rather than 
to the sinus disease. The slightly increased incidence of the latter is a sec- 
ondary complication rather than a primary cause of the asthma. 

In a study of 400 cases of sinus disease Bullen found that one-fourth 
presented evidence of chronic nontuberculous pulmonary disease such as 
asthma, chronie bronchitis and bronchiectasis. Only 12.25 per cent had 
asthma. In only 8.75 per cent of these did asthma begin at the same time 
as the sinusitis or later. Bullen interprets this as evidence against a strong 
etiologic factor. Ten per cent of the chronic sinusitis cases had chronic 
bronchitis and 7.75 per cent had bronchiectasis. 

Weille concludes from his wide experience in the rhinologic treatment of 
asthma, that patients with either intrinsic or extrinsic asthma may be im- 
proved or cured even though retaining severe sinusitis, infeeted tonsils or 
abscessed teeth. A focus may exist in extrinsic asthma without positive rela- 
tionship to the asthma save by making the patient’s general condition worse. 
Oceasionally cure may follow removal of an extrinsic allergen, while the 
patient aseribes his relief to some form of nasal treatment. Weille emphasizes the 
need for conservatism in the selection of patients and in the choice of operative 
procedure. 

Sinus surgery.—The indications for sinus surgery in asthma are primarily 
the same as those for this procedure in conditions other than asthma. If the 
local pathology is sufficient per se to require treatment, such treatment may 
be given. The existence of bronchiectasis or of chronic bronchitis indicates 
the need for sinus study and for treatment if infection is found. The ex- 
perience of those allergists and rhinologists who have collaborated in the 
study of asthma with sinus infection has very definitely been that allergic 
treatment should be undertaken first. If this fails to give relief, then sinus 
surgery will give added relief in a respectable proportion of these residual 
cases. 

Weille found that 362 of 500 asthmatic patients had sinusitis. Sinusitis 
was slightly more frequent in the intrinsic than in the extrinsic group. Sinus 
operations on 100 of these included 17 intranasal antrum operations, 41 radical 
operations, 30 intranasal ethmoid, 5 external ethmoid, 17 sphenoid and ex- 
ternal frontal procedures. Some improvement in the asthma was noted in 66 
per cent, equally divided among the extrinsies and the intrinsies. More im- 
provement was noted following conservative nasal surgery than after radieal: 
290 patients had no surgical treatment, being treated only medically, and the 
results were about the same. 
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Mullen reported on 216 sinus cases; 52 | 
allergic studies and no relief. 
sinus surgery. 


1ad had sinus surgery with no 
He feels that allergic study should precede 


Jacquelin and Chait described the results from 


; intranasal surgery in 
48 asthmatics with nasal obstruction and 26 with n 


asal infeetion, coneluding 


that although a few improved, many showed no improvement and several be- 
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Fig. 306.—Importance of routine roentgen examination. All that wheezes in the allergist’s 
reception room is not asthma. Upper left: malignancy. Upper right: dyspnea due to diminished 
air space (fluid). Lower left: child with an obscure metabolic disturbance involving deposition 
of calcium throughout the lung. Condition was progressive, not relieved by parathyroid therapy. 
Lower right: true asthma with associated advanced pulmonary tuberculosis and cavities, seen 
between sixth and seventh ribs. One should know whether one is dealing with true asthma and 
whether other pathology requires simultaneous treatment, 


came worse. They feel that the presence of asthma is not of itself an indica- 
tion for nasal surgery. 

Warner and MeGregor report that of 31 asthmatics treated by radical 
antrum operation and kept under observation for from 6 months to 245 years, 
all were immediately relieved of the asthma. The relief varied from 2 weeks 


to a little over 2 years, with an average of 4 months. In only 2 did rehet 
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persist more than 21 years. Best results were obtained in those who had been 
asthmatic but a short time. 

Schenck and Kern reported the results of radieal sinus surgery in the 
form of the Caldwell-Lue operation in 35 asthmatics. The etiology of the 
asthma, whether extrinsi¢ or intrinsic, appeared to play no part in determining 
results. They believe that this operation has: certain advantages over intra- 
nasal operations and that the results are rather better, but even so the 
majority of cases relapsed after varying intervals. They feel therefore that 
this radical operation should be reserved for those eases of antrum infection 
which had failed to yield to other more conservative measures. 
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One difficulty in reaching any decision as to the value of sinus surgery is 
that various rhinologists have used completely different surgical techulel 
Ferris Smith, one of the first to employ complete exenteration of the sinnie 
has reported better results than any other rhinologist in the treatmeuenee 
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asthma. Recently Grove and Cooke have reported beneficial results from this 
type of radical surgery. Such an operation involves more than the radical 
Caldwell-Lue antrum operation, since it implies complete removal of the 
lining membrane of the antrum. Grove and Cooke found that 82 per cent 
of asthmaties with sinus infection were definitely improved followine this 
operation, as contrasted with but 38 per cent following less extensive Raa 





208.—Cylindrical bronchiectasis in left lower lobe with bronchi curving in whorls on the op- 


Fig. 
posite side. 


This dealt only with intrinsic or purely bacterial asthmatics. Among those 
with sinus infection and intensive reaction, 88 per cent were definitely im- 
proved following allergic therapy with the complete operation, while but 
40 per cent were improved following the incomplete operation. 

Zesults were not immediate, greatest improvement being observed after 
At the end of 6 months the percentage of improved cases was 50. 


6 months. 
The duration of the preexisting 


At the end of 3 years it was 75 per cent. 
asthma appeared not to be a factor regulating relief except in those with asso 


ciated lesions such as marked ehronie bronchitis. 
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In discussing this paper Gay remarks on the frequency with which in- 
fecting organisms, particularly streptococci, may be found in the lining mem- 
brane of the sinuses even in the absence of frank purulent infection. In such 
cases their removal ean be accomplished only by such a complete operation. 

Disillusionments.—In an article on disillusionments in nasal surgery W. 
W. Lewis summarizes, rather pessimistically, to be sure, the failure, from the 
viewpoint of the rhinologist, of more or less radical nasal surgery, especially 
in the presence of nasal allergy. 

Ile points out that operations done for the purpose of increasing breathing 
space are usually made too extensively, so that after inflammatory reaction has 
subsided and sear tissue has formed, the resulting space may be many times 
larger than was originally intended. ‘‘In hypertrophic noses just one third of 
what appears mechanically necessary will prove sufficient as an end result, and 
it is far safer to undergo surgical resection, with a subsequent small additional 
resection, than to lose something which is entirely irretrievable.’’ He believes 
that sinus surgery is tremendously overdone. If openings are made too large, 
reinfection is likely to oceur with each attack of coryza. Radical exenteration 
with curettage of the mucosa is not good surgery in his opinion. He feels that 
a diseased mucous lining is preferable to exposed bone. Sinus surgery in chil- 
dren has been much overdone. Complete exenteration of the ethmoids is the 
quickest way of making a climatie invalid. He speaks of the maxillary antrum 
as by far the most assaulted sinus in surgery. The Caldwell-Lue operation 
is described as an extravagance in radicalism that should always have been chal- 
lenged except in the presence of major pathology such as retained foreign bodies, 
dental cysts, tumor growth and the like. The danger of devitalizing neighboring 
teeth in this operation is stressed. There is also possibility of injury to the 
infraorbital nerve. 

The above observations apply to rhinologie surgery in general, with no 
particular mention of allergy, and might be looked upon as the reminiscences 
of one who recalls all of his poor result cases while failing to remember his 
numerous good ones. Or, perhaps better, the rebellion of one who day after 
day sees in his office the pathetically unimproved results of other men, more 
radical and less competent than himself. In any event few will gainsay the 
essential truth of much that Lewis has said. 

Coming to a discussion of nasal allergy he is even more emphatie. ‘‘In 
my opinion, of all the affections and conditions in the human organism where 
surgery has been not only the least beneficial but, in addition, largely harm- 
ful, allergic, vasomotor and hyperplastic affections of the nose have been the 
most outstanding. Especially and positively is this so where, in these “con- 
ditions, radical operations upon the sinuses in addition have been done.’’? He 
believes that conservative surgery sometimes has a definite place in nasal 
allergy but that major radical and destructive sacrifice of mucous surfaces 
and their underlying framework is rarely indicated. He prefers simple read- 
justment and correction of faultily placed nasal structures to extirpation, 
exenteration and resection. Submucous resection of the septum appears the 
best and most desirable method of increasing aeration when Septal pathology 
is present, but even so Lewis has seen eases of vasomotor rhinitis initiated 
or exaggerated following this procedure. Such, however, are in the minority. 
. Grove (1947) insists that sinusitis is an important primary or secondary 
factor in the etiology of allergic manifestations. It may be the primary factor 
in infective asthma or it may be an important, though secondary factor, in true 
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sensitization asthma. He emphasizes the need of complete removal of diseased 
membranes. In 200 asthma patients with complete removal of the diseased 
membranes, 79.9 per cent were improved while the group in whom not all the 
sinuses infected were operated upon, only 35.2 per cent showed relief of their 
asthma. Those who had sensitization associated with their sinus infections 
showed a 16.4 per cent greater improvement in their asthma following the 
operative procedure. Best results were obtained when the asthma began after 
21 years of age, had lasted less than five or not more than ten years, and when 
the operation was done at between 31 and 50 years of age. 

Bronchoscopy.—This has been discussed under Diagnosis. Patients with 
chronic tracheobronchitis, bronchorrhea and definite suppuration of the lungs 
often respond well to bronchoscopic treatment. During the process cultures 
may be obtained for autogenous vaccine, presumably more reliable than those 
contaminated by the organisms of the upper respiratory tract. Occasionally 
a mucous plug may be found and removed. The importance of preliminary 
testing for cocaine allergy is obvious. A severe asthmatic who does not respond 
to other therapy should have the benefit of diagnostic and therapeutie bron- 
choscopy. 

Waldbott states that bronchoscopy without an anesthetic can be done easily 
on the patient with intractable asthma and is of great value. He believes it 
should be used in every case of status asthmaticus which does not respond to 
the usual forms of treatment. Unquestionably, it is, at times, a lifesaving 
measure. 

Iodized oil intratracheally.—Early enthusiastic reports on the use of 
iodized oil in the treatment of asthma and asthmatic bronchitis were made 
in 1932-1933 by Taylor, Fink, Anderson and by Cole and Harper. There have 
been four more recent reports. Good results have been estimated at from 
56 per cent to 100 per cent. 

Lipiodol is an iodized poppy seed oil containing 40 per cent iodine in 
organic combination. Lipoiodine, the ethyl ester of diiodobrassidic acid con- 
tains 41 per cent iodine. When injected intratracheally these radiopaque 
oils, which were originally used for x-ray diagnosis only, may be coughed up 
eradually, or absorbed, or may persist in the lungs for a considerable period. 
Iodism rarely occurs unless the oil is swallowed. Mineral oil is not used since 
it is a strong irritant, is not absorbed, and causes connective tissue prolifera- 
tion. 

Injections are given at weekly intervals or more frequently, depending 
upon the patient’s response and fluoroscopic evidence of the amount of oil 
remaining in the lungs. 

So far the only critical analysis is that of Criep and Hampsey who ob- 
served relief in only 3 of 20 cases of intractable asthma treated by intra- 
tracheal insufflation and in only 1 of 10 who received oil during bronchoscopy. 
They received 64 replies to questionnaires sent to allergists, otolaryngologists, 
and bronchoscopists, an analysis of which showed that in the experience of 
these 64, improvement in asthma and asthmatic bronchitis was observed in 
approximately one-fourth, with failure of improvement in three-fourths. Only 
one-third of the physicians who had tried this therapeutic procedure were 
still using it, and then only as an adjunct to medical and allergic management 1n 
well selected groups of asthmatics. 

From their own experience, from the literature and from replies to the 
questionnaire, Criep and Hampsey list untoward reactions as follows: fever, 
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urticaria, arthritis, asthma, acute asphyxia, iodism, pneumonia, acute pul- 
monary collapse, saseation necrosis, fibrosis, massive consolidation, sudden 
circulatory failure with dyspnea and eyanosis, and immediate collapse with 
death within an hour. Hansen described a death a few minutes after a bron- 
choseopie examination with injection of lipiodol. Ikeda has deseribed an oil 
aspiration pneumonia (lipid pneumonia) which, however, is more likely to 
follow aspiration of the heavier or more irritant oils. 

Fuehs (1938) described spontaneous pneumothorax following the intra- 
tracheal administration of iodized oil. This may have been coincident or it 
might have been due to alveolar rupture from bronchial plugging with the 
oil, with increased pressure on coughing. 





Fig. 309.—Cylindrical bronchiectasis, left lower lobe. 


More recent experience and critical analysis have shown the method to be 
more dangerous than was originally supposed and several deaths have been 
reported. Compheations have been fairly trequent and the favoealite aa 
claimed for the method have not stood the test of time ‘then 
measure the practice has been largely abandoned. | 

Roentgen ray therapy.—The first report of relief of asthma following ir 
radiation of the chest was that of Sehilling who in 1906 i ae this res " i 
as incidental to a diagnostie fluoroscopic examination 3 ted lini 


As a therapeutic 


Others reported similar 
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coincidences such as following x-ray treatment of pruritus and acne, and deep 
therapy for carcinoma of the breast. In 1920 Drey and Lossen observed good 
results after roentgen treatment of the spleen in a case of leukemia with long 
standing asthma. Since then a number of investigators have reported success 
in the treatment of asthma following radiation of one or another portion of the 
chest, the spleen and various other organs of the body including thyroid, 
adrenals, liver and even the entire trunk. Good results from such helter- 
skelter treatment have led Walzer to suggest that the effect of treatment may 
be constitutional as well as local and may well be a form of nonspecific 
therapy. 

A number of allergists have used this in refractory cases. Walzer re- 
ported good results in 2 of 20 such. Fred M. Hodges and I have treated 10, 
with good temporary results (two years) in one. A more recent report 
is that of Maytum and Leddy. Their first case treated in 1931 was completely 
relieved for some time. With each recurrence he has had similar periods 
of relief with roentgen therapy. In their total series of 23 patients, 22 per 
cent gained satisfactory relief lasting many months, 35 per cent obtained 
moderate relief for from three weeks to two months and the remainder re- 
ceived no more than 25 per cent relief, of short duration. They attribute 
good results to decrease in the secretory power of the mucous glands in the 
bronchi, liberation of antibodies by destruction of leukocytes, and possibly 
a stimulative effect on the production of eosinophiles. They treated the 
anterior mediastinal area, the paravertebral area and the splenic area, alone 
or in combination. Success and failure were obtained in each area. They 
favor irradiation of the mediastinum through the two paravertebral fields since 
it causes less gastrointestinal reaction. However, they state that possibly 
better results oceurred when the anterior mediastinum was irradiated in ad- 
dition to the paravertebral fields. 

Patients usually responded with slight headache, lassitude and apathy, 
but rarely with nausea and vomiting. Some experienced pain over the back 
for one or two days and an occasional patient had slight exacerbation of his 
asthma. Improvement commenced within twenty-four hours or slightly 
longer. 

Oxygen and helium.—Severe intractable asthmatics, especially when 
eyanosed, may obtain a measure of relief when placed in oxygen tents. Oxygen 
properly given by nasal catheter has occasionally in the writer’s experience 
been almost life saving. On the other hand I have seen a near fatality in an 
oxygen tent in which the semiconscious patient, allergic among other things 
to feathers, was propped’ up with six feather pillows. 

Barach has utilized the fact that helium is seven times lighter than nitro- 
gen or oxygen. The patient is placed in a specially constructed tent into 
which a mixture of 25 per cent oxygen, 75 per cent helium is introduced. This 
has about one-third the weight of air and is therefore breathed three times as 
easily. Helium is an inert gas, exerting its beneficial effeet only by virtue of 
facilitating respiration. It is best given with special apparatus, the ordinary 
oxygen tent being inapplieable.* Oxygen content of the gas mixture should 
be determined at frequent intervals, since helium is an inert gas and sufficient 
oxygen must be supplied. 





*The simplest consists of a mouthpiece and mask and Douglas raareatns Sek foe 
and the special helium-oxygen tent may be obtained from the Oxygen Ene’ K pAb ee sind 
201 E. 58th Street, New York, N. Y., or through the Linde Ait Prov uc s ene vers ae 
branches in most large cities. The Benedict Helmet Respiration Apparatus is manutlé } 
Warren FE. Collins, Huntington Avenue, 3oston, Mass. 
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The pressure in the closed gas compartment should be slightly above 
atmospheric. During the asthmatic paroxysm there is an increased negative 
pressure in the chest which causes an accumulation of blood within the lungs 
and promotes the exudation of serum into the alveolar spaces with resultant 
edema. Positive pressure tends to counteract this congestive tendency in 
addition to facilitating inspiration. Some patients prefer a positive pressure 
of from 1 to 5 em. water, others from 0.5 to 1 em. This must be determined 
in each case. The special helium-oxygen tent contains a gauge by which this 
may be adjusted. 





Fig. 310.— Same subject as in Fig. 309 
yronchus, higher up, which appears only as 
courtesy of Dr. Dean B. Cole, Richmond. V 


with more oil, which brings out 
a shadow in preceding figure, (Oij] 
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Barach recommends treatment periods of from 15 minutes to 1 hour. He 
does not suggest this as a substitute for adrenalin or other allergic treatm nt 
but as an adjuvant which primarily gives rest to a laboring patient Bei 
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A most interesting observation is that adrenalin-fast patients become 
responsive to adrenalin after a period in the helium-oxygen tent. As was men- 
tioned in the discussion of the adrenalin-fast patient, this suggests the pos- 
sibility of a subconscious fear factor which may set up a vicious cycle re- 
sponsible for the perpetuation of status asthmaticus. 

Digitalis.—Digitalis should only be given when there is clear-cut evidence 
of circulatory failure. The writer has seen one death in an uncomplicated 
attack of status asthmaticus which he believes was directly due to digitalis. 
A woman had had intractable asthma for a number of weeks. Her physician, 
feeling that after this protracted period of respiratory difficulty her heart 
must be worn with the strain, prescribed digitalis. A few days later she died. 
At autopsy the heart showed no evidence of disease. There was no dilatation 
or hypertrophy of the right ventricle. Her heart was, however, distinetly 
smaller than normal. 

Wearn has shown that the cardiae output of a dilated heart is reduced. 
Digitalis reduces the size of such an enlarged heart towards normal and in- 
creases cardiac output. Conversely digitalis reduces the size of a normal 
heart and when this occurs the cardiae output is reduced. A normal heart, 
digitalized, loses in circulatory efficiency. If a heart is enlarged or dilated, 
digitalis is indicated. If it is of normal size, digitalis is contraindicated. Digi- 
talis should not be given to a patient taking calcium, and vice versa. 

Miscellaneous measures.—Artificial fever produced by diathermy and 
other measures, surgical section of the sympathetic or vagus nerves, alcohol 
injection of nerves, and a few other procedures have been suggested in recent 
years, but either the good results first reported have not been subsequently 
confirmed or the methods have not been used widely enough to justify final 
conclusion. 

Drug therapy has been discussed in the section on pharmacology. On the 
whole, nonspecific protein therapy has been unsuccessful or has given only 
temporary relief. Tubereulin therapy and nonspecific vaccine therapy fall in 
this group. 

Sokal (1942) reported the treatment of 22 asthmatic patients with pertussis 
vaccine. Previously Beaver had reported one and Rawlings four such patients, 
while Blotner observed three. The results were said to be excellent. The 
method has not been generally used, and the later reports are not encouraging. 

Oceasionally climatic changes are beneficial. When one moves to a new 
environment one should take care not to carry along a portion of his old en- 
vironment (furniture, cosmetics, pets, ete.). 

European spas.—Allergists are consulted from time to time concerning 
the spa treatment of asthma in Europe. This type of treatment is much 
more popular on the European Continent than in America. However, the 
regimen is often beneficial for a time at least and the change of loeale pro- 
vides a pleasant interlude for the chronic nonresponsive asthmatic. 

The two French watering places most famous for the treatment of asthma 
are La Bourboule and Mont Dore, both in the Pyrenees. 

La Bourboule is celebrated for the treatment of childhood asthma. Its 
waters are strongly radioactive and rich in arsenic. At Mont Dore, 9 kilo- 


meters away and at a higher altitude, specialization is in severe adult cases. 


CHAPTER LXXIII 
HAY FEVER AND ALLERGIC RHINITIS 


Historical notes.—The writer recommends that all who are interested in 
the history of hay fever read the excellent contribution on the subject by 
Thommen and the popular volume by Durham. os ge a 

The story of Bostock’s summer catarrh since its first description in 1819 
has been briefly outlined in the introductory chapters. It is of interest to 
review the attitude of physicians toward hay fever at the turn of the century; 
just prior to the development of our present understanding. Blackley’s work 
had been accepted and pollen was generally recognized as the cause, the 
mechanism being explained in the magie word, idiosyncrasy. There were some 
who believed that only pollens could cause hay fever. Even Blackley went 
to extremes to prove this point, explaining symptoms following exposure to 
animals, such as the rabbit, as due to the fact that the rabbit had recently been 
in the neighborhood of hay. He carried this to an extreme in attributing 
hay fever apparently due to cat hair, to mice exposed to hay and straw in the 
barn and subsequently eaten by the eat. 

Opinion generally was that summar eatarrh was a new disease at the time 
of Bostock. Dunbar (1907) wrote ‘‘hay fever is to be considered as a produet 
of modern eculture.’’ Sticker (1902) went to great lengths to discredit the 
claims of other investigators that hay fever from flowers and other substances 
had been mentioned much earlier in the literature. He accepted no descrip- 
tion prior to that of Heberden (1801) who had also been quoted by Bostock. 
And yet Sticker writes, ‘‘It is unintelligible how the name hay fever was all 
of a sudden so widespread in southern England in 1828 that Bostock assumed 
it as well known.’’ Phoebus who also considered hay fever a new disease ex- 
plained this as due to the sudden rise and notoriety of the name due to some 
unknown semipopular writing. A modern interpretation would be that the 
disease was already well known to the laity, being even attributed to hay, long 


before the medical profession took cognizance of it. This phenomenon has oe- 
curred before. 


Antiquity.—The natural history of the disease being better understood today, we are 
more inclined to give credence to the earlier descriptions of isolated incidences of what 
would today be called nasal allergy. Thommen gives detailed quotations from nine earlier 
writers, all of whom describe the disease with reasonable clarity. 
of Botallus (1565) and of Van Helmont (1577-1644). There 
in the seventeenth century. 


The earliest are those 
were seven other articles 
It is interesting that in these nine records prior to 1700 all 
but one deseribe the nasal and conjunctival symptoms, sometimes with asthma, as due to 
roses, particularly the odor of roses. Van Helmont alone did not mention roses but de- 
scribed a form of asthma which oceurred only during the summer, 


This is very much 
what one would anticipate. 


The rose is an excitant that is obvious and easily recognized. 
Even within our own recollection, goldenrod, easily identified, was incriminated rather 
than ragweed. These ancient cases probably were allergic to rose pollen as are a number 
of persons today. 

John Mackenzie found that even in Galen’s time there was a record of persons with 
idiosynerasy to roses. Sticker, limiting himself to the original concept of Bostock’s 
eatarrh as being due to the pollen of grasses, took exception to the quotations from the 
earlier literature and marshalled a group of other earlier quotations to show by comparison 
how the earlier descriptions could not have been of true hay fever. Today, with our aware- 
ness that many excitants other than pollens may cause allergic reactions, these quotations 
of Sticker assume especial interest. 

Marcellus Donatus (1586) deseribed a boy whose lps became swollen and his face 
covered with red and black specks each time he ate eggs. 
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In the fourteenth century Jagello, King of Poland, according to Martinus Cromerus, 
had such a distaste for : 


: apples that he fled from their aroma as if it were the most fatal 
poison. 


Riedlin wrote that the Duke of Schomberg (1693) ‘‘with many Germans of that day’? 
could not bear the sight of a cat, not even the odor of a hidden one, without dyspnea and 
vertigo. He states that others of his time were similarly affected by the smell of mice and 
dogs. ; ; 

Lusitanus (1563) described persons who suffered from the smell or eating of cheese 
as though it were a poison. He also described a friend, a Venetian, who suffered from 

attacks similar to hay fever’’ at the mere sight of a rose. 

Concluding his evidence in favor of a new disease, Sticker wrote, ‘‘The number 
affected with Bostock’s catarrh is comparatively insignificant. From the discoverer’s first 
communication to the time when Phoebus instituted his careful and extensive investigation 
as to occurrence of the disease—therefore, in almost half a century—there were, at*most, 
300 cases to be found in Europe. Since then the number of cases has increased, and so con- 
siderably that we must allow a rise in morbidity, and not ascribe it alone to greater care- 
fulness on the part of physicians. Undoubtedly the number of so-called cases is today 
exaggerated, for a great portion of them in the literature of the last thirty years have 
nothing im common with Bostock’s catarrhus aestivus. The origin of the disease is veiled 
in obscurity. There is not the slightest support for placing its occurrence before Heber- 
den’s time. If history can at all be trusted, the disease must have originated through the 
concurrence of unknown circumstances, about the middle of the eighteenth century, and 
from a gradual, slow growth and frequency it has become much more rapid.’’ 

Leaving the discussion of the antiquity of nasal allergy, and its possible increasing 
frequency, which today appears to be an actuality, it is surprising how much accurate 
knowledge there was of the disease at the turn of the century. This is epitomized in the 
following abstracts from writings of that time. 

Georg Sticker in Nothnagel’s Encyclopedia (1902), The disease strikes the Anglo- 
Saxon race by predilection. Dr. Abraham Jacobi saw no cases among his German patients 
in New York although it was frequent among his English clientele. Dr. Chaveau observed 
the same in the French colony of New York. The disease is twice as common in men 
as in women. It affects almost exclusively the best circles of society and may be termed 
an aristocratic disease. ‘‘Smith alone, of whom we have already said that he was unable 
to diagnosticate the disease, reports that poor people, too, suffer from the disease in public 
hospitals.’’ City dwellers are more predisposed than those in the country. ‘‘A hereditary 
predisposition has been proved with marked frequency, considering how rare the disease 
foe 

The existence of a constitutional anomaly or diathesis underlying the individual 
predisposition was recognized. Sticker lists other diseases in the diathesis as rheumatism, 
gout, diabetes, corpulency, migraine, furunculosis, bronchitis, asthma. A neuropathic tend- 
ency was recognized. Suggested causes, which Sticker accepted with reservations, were 
listed as follows. 


Hay (Timothy) Decoction of flaxseed 

Meadow-grass Ipecacuanha 

Fodder-grass Tea 

Rye (Phoebus) Street-dust 

Ragweed Bed-dust (Longueville) 

Bean-blossoms (James Bird) Heat (Bostock) 

Roses Cold (Smith) 

Limes (A. Smith) Bright light (sun, gas, petroleum; electric light is harm- 
Cantharis less—J. Bloom) 

Jasmine-blossoms Ozone 

Mangifera (Gordon) Vapor of burning sulfur 

Nettles (Simpson ) Emanations from hares, rabbits, calves, young pigs, cats 
Seaweed (Gordon) (Wyman) 

Maize-blossoms (Deacke) Odor of roast hare (Thorowgood) 

Grain in general Frequenting concert-rooms, dance-halls, theaters, restau- 
Rice (Cornaz) rants, or railroads (Hack) 


Peach-blossoms 


While giving Blackley due credit for his observations on pollens and criticizing some 
of his investigative procedures, Sticker coneluded that in all probability it will be found 
that Bostock’s summer catarrh is an infection. He mentioned Helmholtz’ finding (1868) of 
a motile vibrio-like body in the nasal discharge. Also Farrar Patton’s demonstration that 
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these vibrios resemble the fovilla particles from the interior of grass pollens so closely 
in size, form, color and arrangement, as to arouse doubt concerning their true nature. 
Even so, he felt that the dependence of the disease on season, its variation in time of 
onset in different countries, the character of the symptoms, and the correspondence in 
time to growth of insects, fungi, etc., also point strongly to an as yet undiscovered parasitic 
agent. - : 

It is interesting, in view of the weight that we attached to the German scientific 
pronunciamentos of the period 1900-1915, as being most authoritative and representing the 
highest type of critical investigative effort, to review them after the lapse Ole quarter 
century. The statements are still most positive. The only diftieculty is that in the interim 
they have been proved erroneous. 

E. Fletcher Ingals, in Twentieth Century Practice of Medicine (1896). William Daly 
of Pittsburgh (1882) first called attention to hyperesthetic areas of the nasal mucosa in 
the hay fever victim. Sajous one year later presented his theory of Zones Hyperesthesiques 
as responsible for hay fever. Many other rhinologists confirmed these reports, each as a 
rule having found a slightly different hyperesthetie zone. 

Ingals wrote that heredity and the neurotic diathesis undoubtedly predispose to this 
infection while a great variety of agents may excite the attack. Among these he men- 
tioned pollens but emphasizes throughout that three essential factors are necessary: 
the neurotic habit; local hyperesthesia; and the presence of irritating substances in the 
atmosphere. The experiment of John Mackenzie of Baltimore who caused a lady to have 
an attack from smelling a rose which unknown to her was artificial was quoted as evidence 
of the neurotic diathesis. 

The major portion of Ingal’s contribution consists of a description of methods of 
nasal cauterization. He quotes Roe as stating that a very large percentage of cases 
may be relieved or entirely cured by cauterization; and Sajous, that about 45 per’ cent 
may be cured and 25 per cent greatly relieved. 

The vogue of nasal cauterization in this country is indicated by the statement of 
John Mackenzie at the American Medical Congress in 1895 that he was happy to find no 
mention made of the pollen theory in discussion of the causes of hay fever since this 
theory stood in the way of any proper comprehension of the disease. 

Ingals described a case interesting from the modern angle, that of a patient who could 
eat tomatoes and watermelon with impunity except during the hay fever season, at which 
time they caused violent gastrointestinal disturbances. 

J. Garel, in Le Rhume des Foins (1899). In the last year of the nineteenth century Garel 
contributed a very complete monograph in which he summarized prevailing theories as follows. 

1. Meterologie theory of Bostock (heat, light, dust, ete.). 

2. Pollen theory of Elliotson, Morell Mackenzie and Blackley. 

3. Microbic theory of Helmholtz. 

4. Nasal theory of Daly. 

5. Neuroarthritic theory, the theory of an allergic diathesis, favored by Gueneau de 
Mussy, Trousseau, Parrot and Desnos. 

6. Eclectic theory, to which Garel subscribed, which adopted portions of each of the 
preceding except the microbic, postulating an hereditary or acquired nervous temperament, 
an unusual susceptibility or excitability of the nasal mucosa and the action of an external 
irritant. He emphasizes that treatment of any of these three factors may bring relief. 
This explains the good results reported with various methods. Garel described a surpris- 
ing number of external excitants, from the experiences of his own patients, some of them 
agents which we have rediscovered twenty-five years later and whose importance has been 
proved by positive skin reactions. Most of these were in his series of nonseasonal allergic 
rhinitis, ‘‘ coryza aperiodique.’’ The excitants listed include: 


Blossoms of fruit trees Tris Orris root 
Change of temperature Library dust | Orchid 
Clothing Lilac Pepper powder 
Coal smoke Lycopodium Pyrethrum 
Corn husk Mattress dust Rice powder 
Flaxseed Odor of frying food Soap powder 
Heat Odor of various perfumes Sunlight 
House dust such as lavender, pepper- Tobacco smoke 
Humidity mint, romarin Tunnel smoke 
Illuminating gas smoke Cinchona powder Varnish 


Ipecac Oil smoke Wheat flour (in millers) 


Wheat (threshing machine) 
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He speaks of orris root as frequently causing coryza among coiffeurs. One 
difficulty 
describes 


source of 
which appears to have been a very real one at the time is no longer a factor. He 
& man who, each time he attended the opera, experienced coryza and asthma due to 


the large quantity of lycopodium in the air. Lycopodium was used on the stage to simulate 
rain storms and whenever a fire was called for. 


W. P. Dunbar, in Osler’s Modern Medicine, 1907. Here we reach the final theory 
proposed before the development of the allergic concept. Dunbar accepted the idea of 
(a) an individual predisposition and (b) a definite exciting agent. He commenced his 
study in 1895, first endeavoring to identify an infecting agent. Having convinced himself 
that none existed, he then turned to the study of pollen. Finding that spiculated pollen 
caused no trouble while smooth grass pollen did, he dismissed the idea of mechanical irrita- 
tion as a dominant element. He next turned to a study of the rod-like bodies resembling 
bacteria which could be demonstrated inside the grass grains. He found them to be starch 
and inert on the nasal mucosa. During this study he extracted a chemical substance from 
the pollen which appeared to contain the active irritant. He found this to be an albumin. 


“*It was difficult to accept the view that a well characterized albumin represented 
the poison of hay fever. It appeared too new and startling that a chemically pure albu- 
min, perfectly indifferent in its action to most persons, should be for certain individuals 
such an extraordinarily active poison. Even now no analogy presents itself to my knowl- 
edge.’’ Further studies showed that this was not an enzyme and Dunbar concluded that 
it was a toxin, attached to the albumin, a toxalbumin. 


The ‘‘toxalbumin’’ caused severe irritative reactions when applied to the mucous 
membranes of hay fever patients. Alarming symptoms followed attempts at subcutaneous 
injection. Using as subject his assistant, Dr. Carl Prausnitz who later became well known 
to allergists as the codeveloper of the Prausnitz-Kustner technic, he observed a most alarm- 
ing constitutional reaction. ‘‘The first manifestations appeared in ten minutes, and con- 
sisted of severe sneezing, with plentiful secretion from the nasal mucous membrane and 
considerable swelling of both nostrils. After thirty minutes a dry cough appeared, with 
a slight tenacious expectoration, and at the same time the face swelled and became very 
red and cyanotic. A marked injection of the conjunctivae developed and later chemosis. 
In both ears there was a feeling of tension; objectively, however, no change could be 
perceived in the tympanic membrane. One hour after the injection tormenting asthmatic 
disorders with audible stridor arose; an hour later an urticaria-like eruption of large wheais 
appeared over the whole skin, associated with violent itching; three hours after the in- 
jection the forearm began to swell. The edema spread during the following night to the 
whole arm. The edema of the arm and a turgid appearance of the face remained for 
several days. All other objective phenomena had disappeared by the next morning.’’ 

The experiment was repeated at a later time, when Dunbar believed he had neu- 
tralized the toxin with an antitoxin. ‘«There were no phenomena at the site of injection, 
but the toxin was freed in the body. About one quarter of an hour after the injection 
itching of the nose and upper lip appeared, with sneezing, lachrymation and itching of ek 
eyes, followed by weakening of the heart action almost to the point of complete cessa- 
tion. Later asthmatic disturbances and urticaria appeared. ’’ 

Dunbar next attempted to produce an antitoxin. He produced a serum which after 
standing for an hour in contact with toxin destroyed the irritant properties of the ees 
when applied to the nasal or conjunctival mucosa. Today we would explain this in terms 
of in vitro neutralization of reagin. as 

Dunbar’s horse serum, presumably containing antitoxin, was applied in the nose per 
prophylactically and phylactically. He reported excellent Tesults in 56 per cent of 1,240 
patients, partial success in 31 per cent and no success in 13 per pe Some developed ee 
increase in symptoms after using pollantin for a time and the term pollantin poisoning 
appeared in the literature. Dunbar quite correctly maintained that this was oe ee 
development of an idiosyncrasy to normal horse serum. He himself developed this idio- 
synerasy after repeated nasal instillations. 

; Since there is no toxin in pollen, it is rather surprising that he observed such a 
relatively high percentage of excellent results. However he recommended, with the specific 
treatment, the usual precautions against exposure to pollen such as sleeping with windows 
closed, the avoidance of needless railroad journeys, ete. Furthermore the opinion of con- 


temporary users of pollantin was that it was of value only in light and moderate cases, 


not in severe ones. 
He explained the f ity 
only certain persons are sensitive or hypersensitive to his toxin, 


reedom of the majority from hay fever on the assumption that 
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Discussion.—We see then that prior to the advent of anaphylaxis, the groundwork 
had already been done, extrinsic excitant causes had been recognized, hereditary predis- 
position had been established, and the conception of an individual idiosynerasy had gained 
wide acceptance. Only an explanation of idiosyncrasy was still missing. 


Pathology 


Kountz and Alexander, and Hansel have pointed out the close similarity 
in the micropathology of nasal allergy and asthma. Hansel lists changes in 
the nose and sinuses as: 

(a) Thickening, hyperplasia and polypoid degeneration of the epithelium. 

(b) Eosinophilic infiltration of the tunica propria. 

(c) Edema, round cell infiltration and connective tissue proliferation. 

(d) Dilatation, compression and atrophy of glands. 

(e) Dilatation, thickening and compression of vessels. 

(f) Round cell and connective tissue proliferation in the periosteal layers. 

(g) Hyperplastie and rarifying or atrophie processes in the bone. 

Changes (b) to (e) inclusive occur in the tunica propria. Eosinophilie 
infiltration is a prominent finding. The eosinophiles are so numerous that they 
escape into the nasal secretion. Changes in the sinus membrane are similar 
to those of the nasal mucosa. 





Fig. 311.—Allergie facies ‘lattening i 
4 Allergic facies. Flattening of malar prominence and tendency to breathe with mouth 
open, giving the appearance of ‘herring mouth.’ 


Nasal mucosa.—Grossly, the mucosa appears swollen, boggy, with pinkish 
gray discoloration due to epithelial hyperplasia. Continued eflama may pro- 
duce polypus formation. Polyps are more frequent and more prone tenn 
over the anterior tips and lower margins of the middle turbinates and in the 
anterior ethmoid regions. It is here that maximal contact with the allergen 
erage place. Edema and polyposis may also oceur in the sinuses, ree oom: 
ee filling the sinus. The antra and ethmoids are most frequently in- 
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TABLE LXXIV.*—A SUMMARY OF THE ESSENTIAL CHANGES CHARACTERIZING THE HISTO- 
PATHOLOGY IN ALLERGIC SINUSITIS AND Hay FEVER 




















Edema. 


Hyperplasia and hypersecretory activity of the goblet cells. 
Thickening and hyalinization of the basement membrane. 
Eosinophilic infiltration. 

Hypertrophy and hypersecretory activity of the mucous glands. 
Presence of mucus in lumen of sinus and glands. 
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TABLE LX XV.*—HISTOPATHOLOGY OF THE VARIOUS STAGES OF ALLERGIC SINUSITIS 

















erage MUCOUS aes GOBLET BASEMENT AMOUNT. OF | EOSINO- 
GLANDS CELLS MEMBRANE MUCUS PHILIA 
Acute Hyperplasia Moderate to |Hyperplasia |Slightly thick- |Moderate to 75-90 
Stage Hypertrophy marked Hypersecre- ened, granu- marked per cent 
Hypersecretory tory ac: lar or homo- 
activity tivity geneous 
Chronic Hyperplasia Moderate to |Hyperplasia |Greatly thick- |Moderate to| 35-90 
Stage _|Hypertrophy marked  /Hypersecre- | ened and ho- | marked per cent 
Hypersecretory tory ac- mogeneous 
activity and tivity 


dilatation of 
glandular lu- 








mina 
Remission |Hyperplasia Very slight [Not appar- |Moderately to |Little or 15 
Little or no hy- ent | greatly thick-| none per cent 
pertrophy ened and ho- 
No secretory mogeneous 
activity 





TABLE LXXVI.*—SuMMARY OF THE ESSENTIAL HISTOPATHOLOGICAL CHARACTERISTICS OF 
ALLERGIC (ATOPIC) Mucous MEMBRANES OF THE ENTIRE RESPIRATORY 
TRACT AND AccEssoRY NASAL SINUSES 








Hypertrophy and marked secretory activity of the mucous glands. 
Presence of large amount of mucus in lumina. 
Eosinophilia—from 15 to 90 per cent of all cells. 

Edema of tissue. 

Thickening and hyalinization of the basement membrane. 
Hyperplasia of goblet cells with hypersecretory activity. 





o> oT OO bo 





Polyps.—Polyp formation results from the loose structure of the stroma 
of the tunica propria. Marked local edema promotes prolapse of the mucous 
membrane, with a resultant pedunculated polyp. Polyps are distended spaces 
filled with serum. Coalescence produces the cystic type of polyp, which may 
he unilocular or multilocular. Cellular elements are chiefly plasma cells, 
mononuclear, lymphoid cells and eosinophiles. The epithelium may be 
stratified columnar or stretched to a thin layer. Occasionally there is some 
fibrosis. The pedicle is usually rather dense connective tissue. Occasionally 
there are bony changes, especially in the region of the middle turbinate and 
ethmoid cells, and usually associated with polyp formation. These changes 
may be hyperplastic or atrophic, and are probably due to alterations in the 
blood supply. There is normally no caries, necrosis or ulceration. eh 

Secondary infection may alter this picture, causing neutrophilic infiltra- 
tion with connective tissue formation and eventually fibrosis. In this case 
hone involvement may lead to caries or necrosis. Superimposed bacterial 
infection is rather common especially in the sinuses, probably due to impaired 
movement of or absence of cilia. 


*These summaries are by Steinberg, Bernhard, Am, J. Clin. Path. 4: 169, 1934. 
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Diagnosis 


This usually presents no difficulty in pollinosis, when the season suggests 
the nature of the illness. On the other hand, many persons believe they have 
a cold when they are actually experiencing hay fever. This is especially true 
in the tree season. Many are unaware that pollinosis may occur so early in 
the year. Nonseasonal allergic coryza, whether intermittent or continuous, is 
often misdiagnosed by the patient and not infrequently by the physician. 
Often symptoms are so mild that there is little effort to seek relief. The writer 
has seen a number of cases, previously diagnosed simple postnasal eatarrh, 
who were allergic to inhalants and foods, and relieved in great measure with 
appropriate allergic therapy. Others with apparently the same condition 
have not responded. However, if such a patient has failed to improve under 
other treatment, allergic study is justified. 


oy: 


ae 


oh set 





Fig. 312.—Detail of flattening of malar prominence. 


es ot lee eer eED annot be found in every case of vasomotor rhinitis. 
us may be because other factors can cause the symptoms or because one has 
not tested with the right allergen, According to Huber and Harsh 70 per 
cent of vasomotor rhinitis can be identified as allergic in origin They ee 
that in the remainder endocrine dysfunction may be considered as ‘etiologic 
possibility. ae 
Allergic facies.—Duke was, so far as I know, the first to emphasize the 
characteristic facial deformity in nasal allergy. This consists in aS ee 
development of the malar prominences, presumably due to dndekanwem )- 
ment of the sinuses. The result is a relatively flat looking face. The ap a 
ance 18 so characteristic that if one were looking at two Dratiane one teree 
and the other nonallergie, and a third boy not related, the soit aioe r) red 
allergic children might resemble one another so much ee that they i 1a 
be judged the brothers. See Figs. 304 and 313. mt 
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Wasson made serial roentgenoerams on children every four months from 
birth until the sinuses should be fully developed. He found that with chronic 
mucosal congestion, the various sinuses, except possibly the frontals, remain 
underdeveloped. 

Bowen and Balyeat suggest that the so-called adenoid facies is often due 
to allergy. They speak of the over-riding upper incisors and the V-shaped 
palate, or ‘‘Gothie Arch.’’? They found this type in 24 per cent of 100 children 
suffering from chronic nasal allergy and in but 5 per cent of 400 controls. 

The writer finds depressed malar prominences more characteristic of 
chroni¢ nasal allergy. Bowen and Balyeat might have carried the study a step 
farther, determining the incidence of allergic manifestations in children with 
adenoid facies. 





Two boys, unrelated, who, on account of facial configuration, might 
be taken for brothers. 


Fig. 313.—Allergic facies. 


The allergic salute-——The same writers describe two mannerisms quite 
characteristic of the allergic child with nasal involvement. The first 1s nose- 
rubbing, termed by Bowen, ‘‘the allergic salute.’’ The child with nasal allergy 
often has a watery secretion which spreads in a film from turbinate to septum. 
Pressure inward and upward on the tip of the nose tends to widen the intra- 
nasal space, separating turbinates from septum and promoting aeration, The 
child with wet nose has discovered this and promotes aeration by passing the 
palm of his hand vertically along the tip of the nose while pressing inward 
toward the face. This is not wiping the nose. It is quite different from 
the transfacial flourish with the extended index finger seen in children whose 


only disability is that they have not received as much home supervision as 


they have deserved. 


THE .ERGICG DISEASES 
LOLS THE ALLERGI 





Fig. 314.—Allergiec facies. 
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The second mannerism is that of ‘“‘nose wrinkling.’? The child spreads 
the ala nasae slightly by drawing the upper lip to one side and upward. Some- 
times this is bilateral. There is usually a simultaneous short sniffling inspira- 
tion, This accomplishes the same purpose and is distinguished from the or- 
dinary sniffling of a child who is too lazy to blow his nose. 

Significance of mucous polyps.—Kern and Schenck believe that nasal mu- 
cous polyps are practically invariably allergic. They differentiate nasal 
polyps other than malignant into (1) mucous polyps or edematous fibromas ; 
(2) mixed polypoid hyperplasia; and (3) papular hypertrophy, or mulberry 
polyp. It is the first that belongs in the allergic class. The mucous polyp 
is pale, smooth, translucent, white or gray or oceasionally bright yellow tinged 


TABLE LXXVII.—D1IrreERENTIAL DIAGNOSIS OF ALLERGIC AND INFECTIOUS CONDITIONS OF THE 
Upper RESPIRATORY TRACT IN CHILDREN* 





History 
| 
tas 

Allergic Infectious 
1. Attacks usually recurrent. 1. Attacks usually single. 
2. Often mild symptoms between attacks. 2. Usually clears up completely. 
3. Definite relation to heredity. 3. No relation to heredity. 
4. Not contagious. 4. Contagious. 
5. Not related to exposure to another case. 5. Definite relation to exposure to another 

case, 


6. Constitutional symptoms slight. 
7. Foods and inhaled substances often traced 


Constitutional symptoms more marked. 


. No relation to foods or inhaled substances 











as causes. as cause. 
8. Itching common. 8. No itching. 
9. Wheezing common. 9. No wheezing. <§ 
10. Other allergic conditions present or in 10. Usually no other allergie condition pres- 
past history. ° ent or in past history. 
Examination 
| 
Allergic Infectious 
1. Visible mucous membranes, pale, glisten- 1. Visible mucous membranes, hyperemic, 
ing, edematous. red. 
2. Thin watery mucoid nasal discharge, mu- 2. Mucopurulent or purulent nasal discharge 
coid sputum. and sputum. 
3. Smear shows eosinophiles 10 per cent or 3. Smear shows polymorphonuclear neutro- 
more. philes as predominant cell; eosino- 
philes few or absent. 
4. Other signs of allergy often present. 4. No other signs of allergy. 
5. Sinus involvement of hyperplastic type. 5. Sinus involvement of purulent type. 
6. Wheezing breath sounds. 6. No wheezing breath sounds. 
7. Roentgenogram shows bronchial markings 7. Bronchial markings not increased in roent- 
increased. genogram. 
8. Allergic skin reactions usually positive. 8. Allergic skin reactions usually negative. 
Treatment 
| 
Allergic Infectious — 
1. Epinephrine specific for symptoms. 1. No relief from epinephrine. 
2, Avoidance of specific allergens followed 2. Avoidance of food or inhalant substances 
by relief. produces no change. 
Combined 


Allergic and Infectious 
Primary allergic conditions are often secondarily infected. Cure depends on recognition 


and relief of the allergy. 


The body then overcomes the infection in most cases, 


This does 


not preclude treatment for the infection when indicated. 


*Cohen and Rudolph, J. A. M. A. 97: 980, 1931. 
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with red. It is jelly-like and on inspection alone may be mistaken for mucus. 
These authors found that 30 per cent of bronchial asthmatics, 14 per cent of 
vasomotor rhinitis, 14 per cent of seasonal hay fever and 35 per cent of cases 
with hay fever and perennial asthma have mucous polyps. In contrast only 14 of 
372 nonallergic controls presented this complication. These 14 presumably non- 
allergic cases were studied further. In 1 the supposed polyp proved to be 
earecinoma. Ten were found to have asthma, 1 asthma and vasomotor rhinitis 
and 1 vasomotor rhinitis alone. The fourteenth had a strong allergic family 
history and had himself had asthma many years before. He gave positive 
cutireactions to dust and feathers. 

In a further study of over 2,500 patients they found 25 with mucous 
polyps who had not complained of an allergic condition. Of these there was 
only one with neither personal nor family allergic history nor positive skin 
reactions. In this ease the polyp was found to be one of glandular hyper- 
plasia, not a true mucous polyp. 

The absence of eosinophiles in a nasal polyp does not rule out an allergic 
reaction. Kern and Schenck find that local eosinophilia of this type indicates 
an active response. The eosinophiles may be found in polyps during the re- 
action to hay fever but may disappear very promptly after the cause has 
ceased to act. Since differentiation of types is not always easy, all polyps 
removed should be subjected to microscopic examination. They consider it 
possible that bacterial allergy may play a part and that sensitization to bac- 
teria may be a dominant factor. They note that mucous polyps oceur especially 
in protracted and perennial eases. This suggests a bacterial factor. The role 
of bacteria is uncertain. 


Roentgen Examination 


The writer finds routine x-rays of the sinuses in all eases of allergie 
rhinitis and asthma to be a very helpful procedure. In the majority the 
evidence is confirmatory only, showing clear sinuses or some degree of cloudi- 
ness which may be due to thickening of the membrane, polyps or mucous secre- 
tion. Occasionally a dense shadow from empyema indicates the need for 
simultaneous rhinologie therapy. Such cases as a rule do not do well with 
purely allergic treatment, and it is incumbent upon the examiner to reeog- 
nize such a state. Occasionally treatment of a frank sinus infection renders 
allergic therapy unnecessary. It prevents the embarrassment of a long period 
of desensitization without benefit, followed by quick relief after the patient 
has later visited an otolaryngologist. This may happen even though skin 
reactions have been clearly positive. 

Polypoid changes are sometimes recognizable on films. They may be much 
more clearly delineated after the introduction of radiopaque substances such 
as lipiodol into the sinuses, as described by Proetz. However more detailed 
sinus study of this nature is not indicated until or unless the question of sinus 
surgery is raised by failure of relief following allergic therapy. 

Properly exposed films of normal sinuses usually show them quite clearly 
demareated. Slight general haziness usually indicates thickening of the lining 
membrane. In the frontal sinuses, this may be further confirmed by study 
of the septal markines which appear somewhat thickened and hazy. A shadow 
which completely obliterates the sinus usually indicates granulation, pus or 
tumor. As a rule one cannot differentiate the three. Oceasionally a fluid level 
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may be visualized if the film is taken with the patient upright. The absence 
of a fluid level does not rule out pus. Erosion or invasion of adjacent bone 
structure suggests tumor. Absence of frontal sinuses must not be confused 
with infection. In the former ease lateral plates will show that there is no 
room for a sinus at the base of the frontal bone. Polyps may at times be 
visualized in the frontal sinuses and antra as rounded areas of slightly in- 
creased density. The entire sinus usually appears somewhat hazy from 
thickened membrane. Very rarely a dense osteoma may be seen in one of the 
sinuses or in the orbit. 

Transillumination of the sinuses does not give the same information as 
does the roentgenogram. The former is almost as reliable as the latter in diagnos- 
ing pus accumulations but may fail to show evidence of polyps or mucus since 
light may be transmitted through them. This point has been emphasized by Kern 
and Schenck. 


—_ 
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Fig. 315.—Facies showing definite depression under eye. 


Nonallergic Therapy 


Air-conditioning.—Blackley constructed what was probably the first crude 
pollen filter, which was used with some success. Years ago it was observed 
that hay fever victims were relieved of their discomfort after entering the 
Caverns at Luray, Virginia. It was thought that the air was unusually pure 
or had some other curative effect on hay fever. An enterprising individual 
built a hotel above the caverns and ventilated it with air drawn up through a 
shaft from the cavern. This was to be the hay fever mecca. The building 


and ventilating system are still in use, but not as a pollinosis asylum. 


1022 THE ALLERGIC DISEASES 


In 1924 Van Leeuwen described an apparatus for removing allergens from 
the air. Atmospheric air was drawn into a chimney 115 feet high and passed 
through refrigerated pipes. Allergens were removed with the moisture which 
condensed on the pipes. The air was then passed into an allergen-free room. 
In 1925 Leopold and Leopold described an apparatus which forced air through 
a water spray, thus removing allergens. Later Cohen described a filter of 
woven wool and cotton through which air was passed. This was shown to be 
over 99 per cent efficient for pollens 10 or more microns in diameter. Peshkin 
and Beck (1930) described a simpler type of filter made of layers of cellulose, 
which could be fitted into any window. They introduced about 65,000,000 
pollen grains into the filter. Not a single pollen was found on vaselined slides 
held over the outlet. None of these filters have been ideal. Patients have 
complained of noise, or in hot weather of the heat and stuffiness of the room. 


The filter pads must be changed frequently. 





ig. ae ae ae mannerisms. IHustrating nose wrinkling and ‘the allergic salute,” both pro- 
es designed to increase breathing space between the septum and turbinates. 


The chief disadvantage of the ordinary filters which are fastened in win- 
dow f ram es is that while they deliver pure and reasonably filtered air there 
is insufficient circulation in the room. As a consequence it becomes hot and 
muggy. Kahn improved the situation by stirring up the air in the toon with 
a number of electric fans. Swineford developed a reasonably satisfactory 
cooling arrangement by blowing the fans onto a cake of ice. The increased 
humidity may be undesirable for those who respond unfavorably thereto. 

é its were completely relieved within a 
few hours and pollen asthmatics within twelve hours, when remaining in a 
modern air-conditioned room. . : . 

\e She , ‘ ; ae : ; 
ie, ahs = ne can ae tet! a pLgrauiare room with an open 

pollen as in the outside air. In an air- 
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conditioned room with windows and door closed the pollen count was 0.3 per 
cent of that for outside air. A patient with pollen hay fever found pinta the 
air-conditioned room the degree of relief was about equal to that obtained 
with coseasonal pollen therapy. Relief persisted for three days aftec leaving 
the air-conditioned room even though the pollen concentration was relatively 
high during those three days. ; 
While Vaughan and Cooley observed good results, Rappaport (1932) 
reported poor results in an air-conditioned room. The outstanding difference 
was that in the latter case filtered air from the outside was delivered into the 
room. The former observers found decreased humidity while the latter ob- 
served an increased humidity in the room. This was presumably due to the 
fact that moist, overheated air was continually being introduced. There ap- 
pears to be a level of humidity above which some asthmatics do poorly. 





Fig. 317.—One of the earliest air-conditioned buildings, at Luray, Va. It had been ob- 
served that persons with pollinosis were relieved when underground, in the Caverns of Luray, A 
house was built over the cavern and ventilated with air pumped therefrom, 


Later Nelson, Rappaport and Welker (1933) studied cases in’ which 
humidity was also controlled, finding that sudden fall in barometric pressure 
might precipitate an attack during the season, even though the air was free 
from pollen and temperature and humidity were controlled. This may occur 
prior to a storm. However, this is a consideration quite aside from that of 
the value of air conditioning. 

Mechanical filters require large fans and are noisy. The modern com- 
mercial air-conditioner with cooling unit is still too expensive for routine use, 
Criep and Green (1936) have described an electrostatic cleaner which removes 
dust by generating electrons in a high electrostatic field. The electrons tend 
to attach themselves to particles, giving them a 1 eative electrical charge. In 
the electrostatic field these charged dust particles are attached to the posi 
tively charged surface of a series of plates. When the particles touch the 
plate the electrical force disappears and the particles are held by adhesion 


This electrostatic device supplies and cleans 27,000 cubic feet of air an hour, 
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drawing it as desired from the outside or from the room. Only a small fan is 
needed, so that noise is redueed to a minimum. There are no filters to be 
replaced and cleaning is usually necessary only once each season. They find 
that this air cleaner removed one hundred per cent of pollen from the air and 
practically one hundred per cent of fine dust particles, including chemicals in 
liquid or solid form. apors and gases are not removed. The cleaner 1s 
said to be more efficient than the mechanical filter and has the advantage that 
it requires no replacement parts. It does not influence the temperature or 
humidity. 

Discussion If one is unable to go to an environment in which the air 
is free from pollen, it is logical to attempt to remove pollen from the air of his 
normal environment. The simple expedient of keeping a room closed day and 
night is sometimes fairly effective. Vaughan and Cooley exposed slides simul- 
taneously (a) outdoors; (b) in a non-air-conditioned room with no special pre- 
cautions regarding doors and windows and (¢) in an air-conditioned room. 
The total pollen deposit per unit area on slides during the ten days of observa- 
tion was 6,303 for the first group, 1.476 for the second and 6 for the third. 

Some are sufficiently relieved by spending the night in a pollen-free at- 
mosphere that they tolerate exposure outdoors during the day, reasonably 
well. Others must spend more or even all of their time in protected rooms. 


Nasal Ionization—Iontophoresis 


This method of treatment popularized a few years ago did not give more 
than temporary relief to patients and has been abandoned. Neither rhinologists 
nor allergists are advising it. Those who were most enthusiastic about it have 
lost their enthusiasm and it is no longer even a topic of discussion. 


Roentgen and Radium Therapy 


Radium has been used for the local shrinkage of polyps. It does so by 
scar tissue formation. It has also been used in allergic coryza without polyp 
formation. Hansel, who has reviewed the literature, concludes that although 
the local application of radium is followed by relief of symptoms in more than 
oJ per cent, the method should be used only in those cases in which allergic 
methods have failed. 

With improvement in x-ray technic this is also being tried in sinus infee- 
tions and nasal allergy. Hatchette reported satisfactory results in 12 of 16 
hay fever cases; no relief in 3 asthmatics. This method has not received suffi- 
ciently extensive trial to justify conclusions. 


Nasal Surgery 


The principles presented in the discussion of asthma apply equally in hay 
fever and allergic rhinitis. 1. In general, allergic eran should be tried first 
even in the presence of obvious sinus infection, 2. Sinus infection should be 
treated locally, with or without surgery, on its own merits, in the same way 
that a similar infection should be treated in a nonallergic individual. 


Obstructive processes are better removed. This sometimes entails sub- 


mucous resection and, more often, removal of polyps. After long-continued 
allergic therapy polyps sometimes disappear, but relief is more rapid and 
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therefore more satisfying after removal. Tonsillectomy usually has no effect 
in relieving nasal allergy or asthma although occasional benefit has been 
reported. 


Since upwards of 10 per cent of patients with pollinosis date the onset of 
their symptoms from an operation on the nose or throat (Huber, 1930), it is 
a safe precaution not to undertake surgery during the pollen season. If it is 
done it would be well to first test the patient’s skin and ocular conjunctiva 
for possible sensitization to the pollen in season, even if he has had no symp- 
toms. This naturally applies to those who are otherwise allergic or who have 
strong allergic family history. 

Fenton has discussed nasal allergy from the viewpoint of the rhinologist. 
He remarks: 


‘*Obviously no type of local treatment, whether medicinal or surgical, will do more than 
afford transitory relief for such people. Adrenalin is a life-saver for the severe case. Ephed- 
rine, helpful at first, becomes an irritant if overused. Surgery should be limited to the 
restoration of proper calibre to the nasal passages by thinning down septal deflections; the 
turbinates should not be slashed out; and, unless bacterial allergy be due to gross infestation 
of the depth of sinus membranes, the sinuses should merely receive proper aeration and drain- 
age rather than radical measures. 


‘*Until a sinus has had the benefit of several weeks’ conservative local treatment and 
eareful study to eliminate any possible allergic factor, radical surgery should not be con- 
sidered. 


‘«Thickening of membranes seen in the radiograph is never sufficient evidence to justify 
radical operation; clinical signs must be present, and the swelling may be allergic.’’ 


Need for collaboration between rhinologists and allergists.—One after- 
noon the Havana Special was nearing Savannah, Georgia. On it were three 
physicians. The train had been blocked and was proceeding slowly. As the 
three gazed meditatively at the landseape, which for several miles had been 
monotonously unchanging, one remarked, ‘‘This ought to be great hunting 
country. I’d like to come down here some time with a couple of good bird 
dogs.’’ The second replied, ‘‘I was just looking at all the ragweed along the 
tracks. Savannah should be a good place for an allergist to settle in.’’? Where- 
upon the third, coming out of a semitrance, turned his gaze from the window 
to the two men opposite him, remarking, ‘‘Isn’t that a perfectly gorgeous 
sunset?”’ All had been looking at precisely the same thing, but to each the 
dominant figure in the picture was different. The variation was in the points 
of view, major interests, or shall I say, in the coloring of the alasses. 

The rhinologist and the allergist both look into the same noses, but too 
often they don’t seem to be able to agree as to what they find there. Each 
has maintained that his own interpretation of the picture was the authentic 
one. Sometimes one has been right, sometimes the other, but neither has been 
correct all the time. 

With the ancient Greek physicians there were two schools of belief, that 
of Cos and the school of Cnidus. So also until recently there were two schools 
regarding the subject under consideration, schools which disagreed, some- 
times bitterly. But history again repeats itself inasmuch as each now begins 
to recognize the good points of the other and is willing to accept them, 
even to adopt them. Indeed, certain ones of both groups have found that the 
principle of the old stereopticon is best, that truest perspective of the picture 
is attained by fusion of the images observed from both points of view. 
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Both the rhinologist and allergist are now working much more in col- 
laboration than formerly. The findings reviewed in this chapter indicate 
clearly that there is ample opportunity for coordinated effort which will result 
advantageously for the patient. 

What proportion of office patients consulting the rhinologist are primarily 
allergic or have an allergic background? The few surveys reported are il- 
luminating. Baum has found that among 2,000 routine office cases 10 per cent 
had allergy referable to the nose and throat and among 700 with primary 
nasal complaints 27.3 per cent were ailergic. Hansel reports that in an 
analysis of 1,000 routine office cases there were 324 with nasal complaints. Of 
the latter, 44 per cent had nasal allergy. Roughly, from 25 per cent to 45 
per cent of routine cases with primary nasal complaints exhibit an allergic 
factor. I think we ean all agree that the vast majority of cases of vasomotor 
rhinitis first consult the nose and throat men. Huber and Harsch found 70 
per cent of vasomotor rhinitis to be allergic in origin. 

Kuhn* reviewed 3,657 consecutive cases in his eye, ear, nose and throat 
practice. Sixteen per cent came because of throat complaint, 20 per cent on 
account of nasal symptoms; 19.4 per cent of 720 nasal cases had primary nasal 
allergy. Of the allergic nasal cases 40.7 per cent were sensitized to inhalants, 
5 per cent to foods, and 54.3 per cent to foods, inhalants and contact substances. 
Forty-seven per cent were satisfactorily relieved by allergic management 
alone; 27 per cent with allergic treatment plus conservative local nasal 
therapy; 21.7 per cent by allergic therapy plus nasal surgery. In the series 
there were only 3.5 per cent failures. This is a convincing example of the 
value of combined treatment. 


*Kuhn, Hugh S. Personal communication, 1935. 


CHAPTER LXXIV 
MIGRAINE 


Historical notes.—Undoubtedly the symptom complex which we know to- 
day as migraine is a phenomenon of remote antiquity. Possibly the trephining 
not infrequently observed in prehistoric skulls was performed at times for 
relief of this type of headache. We cannot be certain of this, however, since 
it was not until the first century of the Christian era that we find any record 
of serious attempts to distinguish this type of headache from the general group. 


According to Balyeat, Aretaeus, toward the close of the first century, described a par- 
ticular type of headache, paroxysmal in character, onesided, associated with nausea, and of 
more or less regular recurrence. He gave this type of headache the name heterocrania. 
Galen spoke of hemicrania although it is not certain that he was describing the same type 
of headache. The term migraine first appeared in the English medical literature in 1777. 
Modern recognition of the disease as an independent symptom complex dates from 1784 
when Tissot described the condition in detail in his Dictionaire de Medicine. 

Explanatory theories of headaches probably date back nearly as far as man’s per- 
sonal experience with the malady. And through the centuries, the suggested etiologic 
factors have been indeed numerous. However, it is interesting that even at an early date 
some gastrointestinal association was recognized. This undoubtedly was due to the fre- 
quent occurrence of nausea and vomiting. Thus, Galen believed that headache was a 
result of irritation of the brain by black bile. Serapion in the eleventh century 
postulated a primary gastrointestinal etiology, with the transportation of hot or cold 
effuvia from the intestines to the head. 

As early as 1850 clinical investigators, commenced to suspect a relationship between 
migraine and what we now term the allergic diseases. The great French clinician, Trous- 
seau, 85 years ago, described migraine as a part of the so-called asthmatic diathesis, which 
included such other conditions as urticaria, eczema, hay fever and some forms of hemor- 
rhoids (pruritus ani?). By this I do not mean that at that time a basie etiologic similarity 
or identity was suspected in the common denominator of these diverse diseases which today 
we term allergy. The only point made at that time was that these diverse diseases 0c- 
eurred frequently in the same individual or the same families and that sometimes there 
was evidence suggesting an hereditary factor. The clear conception of these early writ- 
ers, however, has since been confirmed by the more recent developments in the field of al- 
lergy, developments which have demonstrated the possibility of a common fundamental 
basis for such apparently heterogeneous diseases. Indeed, today it seems probable that 
even gout in some of its forms has an allergie linkage. Even though this disease is ad- 
mittedly a feature of disturbed urie acid metabolism and manifests itself by certain 
pathologie changes which are certainly not characteristic of the other allergic diseases, 
vet the fact remains that persons who experience gout from one type of wine find that they 
drink other types with freedom from symptoms. The possibility, of course, exists that 
these cases of so-called gout may actually be cases of arthritis. . 

Lyman wrote, in 1895, that gout and headache have something in common, especially the 
headaches which resemble hemicrania and occur with the catamenia. He also remarked on 
the frequent association of migraine and hay asthma with gout, or their occurrence in indi- 
viduals who later developed gout. 

It was but natural that with an understanding of urie acid metabolism and its dis- 
orders in gout, a urie acid diathesis would be proposed explanatory of migraine. Lyman s 
treatment of this symptom consisted in the administration: of mercurial vathartics, Snhipys 
rine, caffeine and alkali. He remarked that a glass of wine and a good ices ies re- 
lieve the headache because these drive the uric acid from the blood into the tissues. 

Although there had been isolated opinions suggesting that food idiosynerasy om 
play an etiologic role, such as that expressed by Brunton in 1885 ce sgaaagtont neue te 
and eggs might be responsible in certain cases, the turn of ee century eM “i arch ie 
the cause of migraine directed along quite a different line. This was the « ay of eng Oe 
and leukomaines and at that time it was widely believed that the cause of migraine hac 


1027 


1028 THE ALLERGIC DISEASES 


at last been discovered in paraxanthine, one of the leukomaines which had been demon- 
strated by Rachford and Wilson as being present in the urine of persons with migraine. 
Migraine was then considered to be an explosive neurosis caused by the presence of an 
autogenous toxin (leukomaine) in the blood. 

The last thirty-odd years have brought an increasing realization that migraine is but 
a symptom which may arise as a result of the presence of any of several activating 
factors. Although I believe that allergy is responsible for the majority of cases, either 
as a predisposing or activating factor, I do not insist that allergy is responsible for all 
migraine. Indeed, in those cases in which there is a regular periodicity, especially a 
periodicity with the catamenia, it seems probable that the fundamental underlying factor 
is more likely associated with endocrine disturbance. Furthermore, there may be an associ- 
ated endocrine factor in cases manifesting, at the same time, an allergic factor. Englebach 
found that among 370 cases with thyroid dysfunction 137 complained of headache. Among 
these 137 the headache was typically migrainous in character in 26. Among 257 head- 
aches associated with pituitarism 46 were migrainous. Among 75 with thyropituitary 
dysfunction and associated headache, 21 were typically migrainous. Among 222 gonadal 
cases with headache, 57 presented the symptomatology of migraine. He observed that 
headache accompanied the catamenia. predominantly in the gonadal and pituitary types of 
endocrine dyscrasia. 

It is of special interest that allergic therapy in migraine has been more unsuccess- 
ful in those eases in which the headaches accompany the catamenia than in other types. 
The presence of an associated endocrine factor or a primary endocrine factor in these cases 
must be considered and should be taken into consideration in therapy. 

So far as the writer has been able to determine, Lesné and Richet, Jr. (1913), 
were the first to suggest that migraine might be allergic. Rohrer (1915) suggested that 
the symptoms of migraine were similar in certain respects to those of anaphylactic shock. 
He stressed the fact that anaphylxis was inherited only through the mother and that 
there is a high incidence of maternal inheritance in migraine. Pagniez and his associates 
(1919) again suggested the possibility of an allergic etiology in migraine and followed this 
by the report of a series of cases treated with peptone as a so-called nonspecific de- 
sensitizer, Joseph L. Miller was the first in this country to attempt peptone treatment of 
migraine, reporting benefit therefrom. Vaughan first demonstrated conclusively an allergic 
etiology (1927), by (a) the finding of positive skin reactions; (b) relief of symptoms fol- 
lowing avoidance of foods reacting positively, and (c) subsequent induction of symptoms 
by the feeding of those foods which had reacted positively. 


Pathology 


The pathology of migraine is unknown. The attacks have been attributed 
to vasomotor changes of the meningeal vessels, particularly the middle menin- 
geal artery. The supposed absence of vasomotor fibers in the cerebral vessels 
eliminated consideration of vascular changes within this organ. The recent 
report by Cobb of vasomotor control of the cerebral arteries reintroduces this 
possibility. 

Goltman studied a patient who had been operated upon for supposed 
brain tumor, in whom changes in intracranial pressure could be followed by 
observation of the trephined area. In the prodromal period the face was pale, 
blanched, and the trephined area appeared sunken. With onset of migraine the 
depressed area gradually filled up, finally bulged. As the condition became 
more pronounced the facial pallor gave way to a flushed appearance, and 
vomiting occurred. Return to normal occurred after from twelve to seventy- 
two hours, the protrusion becoming again a depression. The patient was hav- 
ing a typical headache at the time of operation. The brain was found edema- 
tous, the vessels dilated. 

Goltman’s interpretation is ‘e is an initi ; 
if : tm - eee is that there is an initial vasomotor spasm with 
ylanching o face epression 3 aie re ae 

i g 1e ac and depression in the skull. This is the period in which 
aura occur, numbness, tingling, ocular Symptoms, ete. Vaseular Spasm pro- 
duces ischemia of the brai " parts ‘al m tno 

é rain or parts of the brain. The secondary stage is one 
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of vascular dilatation with resulting cerebral edema and consequent tempo- 
rary disproportion between the size of the cranial cavity and its contents. 
Goltman believes that during this period there is temporary hypersecretion of 
cerebrospinal fluid with simultaneous hyperabsorption through the arachnoidal 
villi. The local pathology might be likened to an aneioneurotic edema of a 
portion of the brain. Foster Kennedy (1933) believes that migraine is a symp- 
tom of focal brain edema and has described a number of cerebral symptoms 
which he believes are attributable to angioneurotic edema. These include 
migraine, epilepsy, evanescent neuritic pains and palsies, transient blindness, 
deafness, aphonia and hemiplegia. Temple Fay has shown that tension on the 
cerebral vessels will produce pain. This tension may be applied either in the 
direction of stretching longitudinally or circumferentially. 
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Fig. 318.—Migraine. In Figs. 323 to 327, black columns represent “poor results” in a pea 
of twelve cases: while broken columns represent ‘‘good results among eee eer tee sea 
parative lengths of columns may be interpreted as relative percentages. “i the an ov pie 
dominantly unilateral headaches respond better to allergic therapy than bilatera 1eadaches. 
Location in the cranium appears not to be a factor. 


Graham and Wolff (1937) and Wolff (1938) concluded that the headache 
is closely related to the pulsations of the temporal and occipital arteries, and 
that the intensity of the headache was correlated to the amplitude of the pul- 


gations. Ergotamine probably relieves pain by contracting the smooth muscle 
the vessel wall and reducing thereby the amplitude of oscillation of the vessel. 
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and Wolff have shown that in animals increased dilation and oscillation induced 
by mecholyl will produce an edema of the vessel wall which they believe is the 
explanation for some vascular headaches with continuous steady pain. 

Von Storch and Merritt found no significant abnormality or deviation 
from normal cerebrospinal fluid pressure in 44 cases with migraine. The protein 
content, cytology and serology of the fluids were normal. 

It seems probable that further studies with ergotamine tartrate may lead 
to a more accurate understanding of the pathology of migraine. Lennox and 
Leonhardt find that ergotamine like epinephrine increases the oxygen capacity 
of both arterial and venous blood, thereby indicating an increased blood flow, 
which they attribute to increased tone of the peripheral arteries. They speak 
of a ‘‘tightening up’’ of the blood vascular system with consequent increase 
in blood pressure. Unlike epinephrine, ergotamine also causes increased blood 
concentration. They suggest an increase in the tone of the arteries in general, 
rather than peripheral vasoconstriction. 


Clinical Note 


Factors influencing results.—The writer has analyzed factors which might 
influence results in the allergic treatment of migraine. Age was not a factor. 
Patients over sixty, even Over seventy, were relieved on food avoidance. The 
duration of the disease was likewise of little importance. The maximum dura- 
tion in the group of patients who were relieved was 55 years. That in those 
not relieved was 45. The average duration in the relieved group was 21 years, 
that in the unrelieved 15. These findings are comparable to those with the 
other allergic syndromes. 

Forty-eight per cent of females were relieved, as contrasted with 60 per 
cent of males. The reason is conjectural. There may be an endocrine factor. 
Also men often experience less difficulty in following dietary restrictions than 
women. Fifty-two per cent of those with family allergic history were relieved, 
against 33 per cent without family allergic history. Of those with personal 
history or evidence of other allergy, 62 per cent were benefited; 37 per cent 
of those without other allergy were relieved. 

When headache was usually or always bilateral, results were not as good 
as when it was unilateral (hemicrania). Other than this, location appeared to 
play no part. Prodromal symptoms occurred with equal frequency among those 
who were and those who were not relieved. Subjective ocular symptoms, espe- 
cially flashes of light and hemianopia were rather more frequent among those not 
relieved. Women whose migraine always accompanied the catamenia were more 
often not relieved, although one in this group was relieved. There was in general 
no frequency distribution among prodromata, ocular symptoms, mental symp- 
toms, vasomotor symptoms, paresthesias, frequency of attacks, duration of at- 
tacks, gastrointestinal or urinary symptonis that would enable one to pre- 
determine whether a case of migraine or of chronie recurrent headache will 
or will not respond to allergic therapy. Furthermore, in both good result and 
poor result series, nonallergie factors were responsible for individual attacks 
in almost equal frequency. Poor result cases as well as good result cases may 
show personal and family evidence of allergy. It seems probable that allergy 
plays a part in many of the poor result cases and that as we learn more of 
migraine, allergic treatment will benefit a larger proportion. The writer 
observed good results in 51 per cent with entire relief in 40 per cent. In an 
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may cause trouble. Chocolate, wheat, onion, cabbage, cucumber, apple, pea, 
banana, peanut, bean, celery, carrots, milk, pork, ege, turnip, lettuce and 
“‘eandy’’ were the most frequent offenders. 

Even in those who were not adequately relieved, it was found that specific 
foods sometimes caused headaches. Although allergy existed, other factors, 
probably nonallergic, caused symptoms to persist. 

In a similar survey of 127 cases at the University of Michigan Hospital 
Sheldon and Randolph (1935) reached comparable conclusions. Thirty-seven 
per cent had suspected certain foods prior to study. These, in order of inci- 
dence were onion, bean, egg, coffee, tomato, meats, milk-cream, cabbage, pea- 
nuts, strawberry, radish, lettuce, asparagus, chocolate, apple. 


TABLE LXXVIII.—Foops CAUSING MIGRAINE 














DISCOVERED BY PATIENTS, 





POSITIVE REACTORS CAUSED TROUBLE or eae reese eae 
Wheat 19 19 
Rye 1 7 
Barley 1 1 
Oat 3 
Rice 2 1 1 
Corn 4 9 
Coconut 1 1 
Pineapple 1 
Onion 6 4 9 
Asparagus 5 2 
Banana 10 5 
Ginger 7 1 1 
Fig iL 
Buckwheat 1 rT 
Walnut 2 
Pecan 3 
Spinach 4 1 
Beet 4 ; 
Turnip 7 ; 2 
Cabbage 6 2 
Cauliflower 4 1 
Kohlrabi al il 
Brussels sprouts ] ik 
Mustard 2 ; 
Raspberry 2 1 
Strawberry 4 2 
Apple 6 3 
Pear 6 1 
Almond 3 1 
Prune 2 
Cherry 4 ; 
Apricot 2 : . 
Peach 5 
Pea 13 8 
Kidney bean , 
Peanut 13 ] 
Blackeye pea 
Lima bean 4 ; 
Bean 3 5 
Lemon 2 2 : 
Grapefruit a = , 
Orange q 
Grape ‘ 
Cottonseed 1 
Okra Saas 


(Cont ’d on next page.) 
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TABLE LXXVILI—ConrT’p 








DISCOVERED BY PATIENTS, 





POSITIVE REACTORS CAUSED TROUBLE TIMES MENTIONED 
Cocoa 12 8 
Tea 5 1 
Celery 10 2 
Carrot 10 1 
Sweet potato d 2 a 
Tomato 5 2 
Peppers 2 1 
Eggplant 1 1 
Potato 3 1 
Coffee o 2 
Squash 6 1 
Cantaloupe 5 2 1 
Watermelon 1 1 1 
Cucumber 1 
Lettuce 6 4 

Animal Foods: 
Beef i il 
Veal 2 
Milk 9 9 1 
Cheese 1 ye 2 
Egg 9 4 1 
Chicken 
Pork 6 6 2 
Lamb 4 oY 

Sea Foods: 
Crab = <= ti 
Oyster 2 1 
Fish 2 2 
Sardine =< ate 1 
Salmon ae =s 1 
Tuna 1 1 
Shad 1 uf 

Miscellaneous: 
Whisky ae ces 2 
Acid foods ay Se 1 
Chicken liver ae ee 1 
Ice cream = Sos 2 
Sweetbread 1 
Candy = se 8 
Rabbit = £- 1 
Vanilla ] 


In a series of patients with migraine it was found that, of approximately 300 positive 
skin reactions about half or 150 were found to be of etiologic significance. In other words, 
we may assume that in a series of positive skin reactions only half of them may be of im- 
mediate allergenic importance. 

In 


the same series the patients discovered by means of the food diary that an ad- 
ditional 


60 foods which had failed to give positive skin reactions caused attacks. 


This series illustrates the value of the combined use of skin testing and food diary. 
False positive and false negative skin reactions may be gradually accounted for by this 
method, 





These authors observed a higher percentage of relief in the female series 
(72 per cent) than in male patients (48 per cent). Women with migraine 
accompanying the menstrual period received significantly less relief than 
women in whom there was no known association with the menses. In their 
series two-thirds of the patients (both sexes) experienced partial or complete 


. 


relief on dietary avoidances. 
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Frequency of the migraine symptom complex.—In 
munity of 508 persons Vaughan found that 7 per 
current headaches due to foods, and without exception could name the re- 
sponsible foods. Another 7 per cent attributed their headaches to definite 
causes listed as follows: constipation, high blood pressure, gall bladder dis- 
ease, fatigue, indigestion, sinus disease, eyestrain, asthma, catamenia. | ; 


a survey of a com- 
cent had had chronie or re- 


0 pk eT tara deer 
ae ae nee B : pia : re) ines during the winter of 

» <7 per cent had recurring headaches of the migrainous type. 
Sixteen per cent of the group with headaches had from their own experience 
recognized the foods causing headaches. These observations are not unlike 


TABLE LXXIX.—NONALLERGIC FACTORS 








IN ll FAIR CASES 








pa IN 7 Goop Hea rite CASES NOT RELIEVED 

FOR,-ATTACKS Bre CLT BY BY BY BY 
CASES AUTHOR PATIENT AUTHOR PATIENT 

Unknown ia 4 1 11 3 

Fatigue 5 Bee =* 8 

Worry 1 1 1 oe 4 

Excitement 2 Mire 2 re 1 

Nervousness 2 — nes << 2 

Constipation 3 == 3 a 3 

Catamenia £a ea 1 a 1 

Strong light 1 = = ae 1 

Sleeplessness a= == = £s 1 

Hunger = = = = 1 

Exertion a ey 1 

Eyestrain 2 i i 

Thyroid deficiency — 1 1 

Noncooperation =e 2 ne 7 

Colitis af 1 rade i 

Cholecystitis oe i - 1 

Tuberculosis ae 1 

Purpura oe 1 

Dust 1 

Tooth infection, i 


In migraine as in allergic colitis and indeed in most allergic manifestations other 
nonspecific, nonallergic factors may interact to precipitate symptoms. The above list of 
nonallergic factors responsible for attacks of migraine is quite similar to the older lists 
of causes of migraine prior to the development of the allergic concept. The allergic pre- 
disposition may be looked upon as the common denominator. 

In the above list the assignment of causes independently by the author and by the 
patients themselves reflects these two points of view. Thus, the patient would not recog- 
nize noncooperation and would be less likely to ascribe symptoms to other pathology such 
as thyroid deficiency, cholecystitis, ete. A combination of both series of explanations is 
probably more accurate than either alone. 





the more recent ones of Alvarez and Sinshaw (1935) who found that among 
400 persons with primary gastrointestinal complaints there were 59 instances 
in which the patient knew that certain foods caused headaches. 


Notes on Treatment 


Zowe, who has contributed much to the allergic study of migraine re- 
ported (1937) that among 247 patients treated with the elimination diet, 63.9 
per cent had good results, 19.5 per cent fair, and 17 per cent failed to improve. 

Wescott (1934) estimates that about 35 per cent of migraine is allergic 
and should respond to appropriate treatment. 
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tology that indicates allergy as a factor in migraine. The precipitation of 
migraine by various specific foods is not sufficient evidenee to warrant the 
inclusion of migraine in the category of allergic diseases.’’ Nevertheless he 
recognized the existence of an allergic headache. He describes many cases 
of relief of migraine by allergic methods and erants that alle rgy may be play- 
ing a part in the precipitation of attacks, but denies that migraine may be 
primarily an allergic condition. 

He finds, as we have, that patients with reeular periodicity do not re- 
spond as well to allergic therapy as those with irregular periodicity. He has 
reproduced cortical features (sensory, motor and vasomotor) by deliberate 
feeding. He finds that patients who knew before examination that some food 
or foods would cause headache obtained most benefit. 
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Fig. 322.—Family incidence of allergy and personal incidence of other allergic symptoms in 


igraine. ‘Altho ugl il cases with migraine do not respond to allergic therapy, there is as high 
wae Teanidtiiee of. Saanity and ts rsonal allergy in those who do not respond as in those who do. 
This suggests that with improved methods more of the poor result cases should become good 
result cases. 
In order that a patient may know what food is causing his symptoms, it 
must be one that is eaten only intermittently. Such patients may also be al- 
lergic to foods eaten daily. The person who knows beforehand that certain 


an cause his headache will usually cooperate more enthusiastically and 
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more completely in an effort to find those offenders which are eaten more fre- 
quently. Cooperation on the part of the migraine patient is not always as 
easily gained as one would expect. . 

Rinkel remarks that ephedrine was tried in nearly all of his patients and 
was found to be of more aid than any other drug. However when it was of 
value, the response to allergic management was no better than the general 
average. 5 

Rinkel describes a case in whom sensitization to different foods came 
and went with the lapse of months and years, so that a certain food at times 
would cause symptoms, later none. Foods in one year would cause headaches 
and in the next year, colitis or some other symptoms. We might term this 
phenomenon evanescent sensitization. 

Alvarez spoke of migraine as ‘‘A Disease of Civilization’’ and thought it 
due to inadequate or abnormal reactions to the stress and strain of life. He 
recommended the use of oxygen and others since have confirmed this finding. 
It can be used with the B.L.B. inhalation apparatus. 


Other Headaches 


There is, at present, considerable variance in the views regarding the role 
of allergy in the production of migraine. The work of Wolff and others is 
thought by some to negate entirely the idea of an allergic mechanism. Others 
believe that many if not all migrainous headaches ean be adequately eared for 
by proper allergic management. 

~ It may be said with assurance that there are allergic headaches, Some of 
them show many if not all the stigmata of classical] migraine while others bear 
no resemblance to the picture of migraine. Many headaches appear to be due 
to the use of certain foods and may be relieved by abstinence from them. We 
have never been able to determine any criterion by which one may determine 
whether a given headache is due to an allergic reaction. An allergic investiga- 
tion may secure relief by finding and eliminating from the diet the foods to 
which the patient may be sensitive but there is nothing in the history of the 
disease which will help separate headaches into the allergic and nonallergie 
groups. It will be found that some of those which are clinically typical migraine 
may be on an allergic basis while some are not and the same statement may be 
made about other headaches not resembling migraine. 

The point probably worth emphasizing is that migraine is not the one type 
of headache which is allergic, There are possibly as many nonmigrainous head- 
aches which are allergic as there are those which are truly migraine, It is wiser 
to speak of allergic headache recognizing that many varieties will be included 
and which appear to have no relationship except their common etiologic 
mechanism, 

Inhalant allergy and migraine. (Goltman emphasizes the concurrence of 
nasal symptoms with migraine. THe finds that often the first sien of an on- 
coming headache is nasal congestion which subsides with subsidence of the 
headache. He believes that the inhalation of allergens may cause true mi- 
graine equally as well as the eating of allergenic foods. He has relieved 
migraine with injections of specific inhalant allergens including pollens, ani- 
mal hair and dander, orris root and bacterial vaccines. He mentions ‘*flytox”’ 
and other insect powders and sprays as causing migraine in one case. Relief 
followed avoidance. The elimination of inhalants alone does not always assure 
relief, specific hyposensitization being sometimes required in addition. 
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The writer has recently had occasion to confirm Goltman’s claim that in- 
halant allergens may cause migraine. A woman with migraine and nasal 
allergy reacted to house dust. During the course of dust desensitization, at- 
tempts to increase the dose too rapidly invariably produced migraine. Further 
questioning then developed that she was likely to have attacks after dusting. 

We have seen that inhalants such as silk may be responsible for dermatitis, 
the allergen being transported by the blood to the skin after absorption from 
the respiratory tract. The same may apply equally well in migraine. Golt- 
man has demonstrated the rapidity with which material may be absorbed 
from the accessory sinuses by the injection therein of phenolsulphonphthalein 
which was found 10 minutes later in the urine. 

It develops, then, that inhalant desensitization may sometimes be needed 
as adjunct therapy in migraine. 

The writer has studied a woman who regularly developed migraine from 
the odor of several perfumes. > 

Another patient with headaches and allergic to feathers observed that 
when sleeping on feather pillows he usually developed low-grade nocturnal 
headaches. When avoiding feather pillows he did not. 


CHAPTER LXXV 
SKIN DISEASES 


Historical notes.—Pusey states that the Hippocratic writings described urticaria from 
mosquito bites and from gastrointestinal disturbances. They also described universal 
exfoliative dermatitis with death. Celsus (first century A.D.) described erythema multiforme 
and connected it with rheumatism. Sydenham (1685) described urticaria as like the sting- 
ing of nettles. Juncker (1718) provided an adequate description. Jean Astruc (1684 to 
1766) suggested that urticaria is a local obstructive edema. Willan (1757-1812), the ac- 
cepted founder of modern British dermatology, provided the first comprehensive definition 
of eczema, a term used by the ancients.. In 1814 Bateman remarked on the frequency with 
which urticaria was produced by certain foods such as shellfish. 

From Willan to Hebra, through the first half of the nineteenth century, the concept 
of eczema, so clearly outlined by the former in 1800 again became confused, especially through 
the writings of the French dermatologists who applied the term far too loosely. Hebra, the 
first great dermatologist of the Vienna school, applied the newer methods of cellular 
pathology to diseases of the skin. He inaugurated the anatomico-pathological period in 
dermatology. Although he did not deny the systemic origin of skin diseases and indeed 
emphasized the importance of internal disease in urticaria and pruritus, he differed from 
the contemporary French school which dwelt on the importance of constitutional dyscrasia, 
in that he placed greatest emphasis on local factors. He demonstrated the growth of the 
fungus of ringworm in the epidermis and resurrected Willan’s concept of eczema as a pre- 
dominantly local disease. Chief progress during the second half of the nineteenth century 
was in study of the histology and micropathology of the dermatoses, An increasing number 
of diseases were differentiated from one another. The local skin infections, especially those 
of fungus origin, were placed in a class by themselves. 

Angioneurotic edema, often called Quincke’s edema, was described by at least six writers 
prior to Quincke’s report in 1882. The earliest according to Bray was that of Stolpertus 
(1778). Dinkelacher (1882) mentioned the hereditary factor, which was firmly established 
in the writings of Osler (1888). The term angioneurotic edema, like neurodermatitis, is not 
altogether consistent with modern understanding of the condition and might possibly better 
be supplanted by Quincke’s original designation, ‘‘ acute circumscribed edema.’’ 


Pathology 


Hor a clear understanding of the differential pathology of contact der- 
matitis and atopic dermatitis or urticaria one need but recall the method by 
which the antigenic material comes in contact with the skin, whether exter- 
nally or through the blood. The differential pathology has been very clearly 
described by Sulzberger, Wise and Wolf. The eezematous or contact reaction 
takes place in the epidermis and is characterized especially by spongiosis and 
vesicle formation in the epithelium. The urticarial reaction takes place be- 
neath the epidermis, in the cutis, and is characterized by extravasation of fluid 
with edema and eosinophile accumulation. The delayed or tubereulin type 
reaction occurs in the cutis and is characterized by lymphocyte infiltration, 
with the subsequent accumulation of epithelioid cells. The drug eruptions 
and the ‘‘ids’’ (the eczematous rashes accompanying fungus infection and 
some bacterial infections), may partake of any of these types, involving the 
deep cutis, the epidermis or the hair follicles, producine ne aso fixed aréapn 
multiform ieateees or follicular lesions. Sa aoa 


Clinical Manifestations 
Dermatitis.—This has been sufficiently discussed in preceding chapters. 
Contact dermatitis usually appears on exposed areas, often with associated 
vesiculation, Atopic dermatitis is classically present on flexor surfaces espe- 
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cially the neck, the bends of the elbows and the popliteal spaces. Both may 
mvolve the face. Seborrheic dermatitis is the most important en ares 
to be differentiated, especially in children, Sulzberger states that in infants 
it is often extremely difficult and in many cases utterly impossible to aioe 
tiate the three groups. ; ; 

The fixed drug eruptions are usually quite characteristic and relatively 
easy of identification provided one is mindful of their possible presence. 
Fungus eruptions, especially of the ‘‘id’’ type, may simulate other forms so 
closely as to render differentiation difficult. The finding of a local nidus of 
infection and a positive trichophyton or monilia albicans (oidiomyein) skin 
reaction aid in the differentiation. The fungus is not found in scrapings 


is 


from ‘‘ids.”’ 





Fig. 323.—Dermographia. 


Urticaria.—Urticaria has been described as the béte noir of allergists. 
Our own experience has probably been very much like that of others, that 
either one-promptly finds the allergic cause and promptly obtains most satis- 
factory results or, this failing, it becomes a long drawn out process, sometimes 
terminating in success, often in failure. 

Fink and Gay (1934) observed 170 cases of urticaria and angioneurotie 
edema over periods from 2 to 10 years. Sixty-nine per cent were females. 
The average duration prior to consultation was 4 years, the usual age in the 
fourth decade; 15 per cent presented an allergic personal history, 28 per cent 
an allergic family history; 73 per cent gave positive skin reactions, the sig- 
nificance of which was often problematical. The authors divided the cases 
into five groups depending upon the findings and the results of treatment. 

1. The first comprised those associated with focal infection (30 per cent). 
About half of these were operated upon for removal of infection and of these 
74 per cent were reported cured. 
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2. The allergic group comprised 20 per cent of the series; 75 per cent of 
these were symptomatically cured by avoidance. 

3. The psychogenic group represented 18 per cent. 

4. The endocrine group accounted, for 5 per cent of the series, and in 
these the symptoms were associated with menstruation, pregnancy, menopause 
and hypothyroidism. 

5. The remaining 25 per cent were designated as of undetermined etiology. 

The authors stressed the importance of not considering all cases of urti- 
earia and angioneurotic edema as allergic. 





Fig. 324.—Dermographia from scratching. 


Black (1944) stated that approximately one-half of the urticarias which 
he saw could not be proved to be allergic. The figures will vary with different 
observers, but all will agree that a considerable number cannot be shown to 
be on an allereie basis. 


; ' 
lhe cases in whom the etiology is proved may be classed as those due to: 


1. Food 
2. Drugs 


3. Sera 

4. Antibioties 

». Infection-bacterial 

6. Infection-protozoal, e.2., malaria 
7. Infestation with parasites on skin 
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D 


Kndoerine 
9. Contaet with danders or vegetable irritants 
10. Emotional trauma 
11. Animal parasites 
12. Physical agents 

The per cent of patients in each of the above classes will vary widely with 
different workers. Some will insist that all chronic urticarias are on an emo- 
tional basis while others will state that this group includes few. All will agree 
that there is an increasing incidence of urticaria resulting from the indiserim- 
inate use of sera, sulfonamides, and antibiotics. Those due to drugs may not 
be more frequent. It may well be that we are recognizing them more frequently. 
(reographical differences may play a part. Urtiearia associated with chronic 
malaria is seen in the South and scabies as a cause of urticaria is fairly common 
in areas where cleanliness is considered an affectation. 

Seasonal urticaria may occasionally be seen as a result of sensitization to 
pollen. It may oceur as an accompaniment of hay fever or more often is found 
alone. In these patients the skin and not the nasal mucosa appears to be the 
shock organ. Treatment is the same as for seasonal hay fever. 

In 40 cases of urticaria Criep (1932) found no definite disturbance in 
acid-base balance or carbon dioxide combining power of the blood. Blood 
sugar, nonprotein nitrogen and urea were normal. Urie acid was slightly 
elevated and blood chloride shghtly diminished during an acute attack. Blood 
ealecium was normal. 

Angioneurotic edema.—This is a not infrequent finding in allergic prac- 
tice, usually associated with other allergic manifestations, most frequently 
urticaria. It may be due to foods, either following digestion or by contact 
absorption through the oral mucosa. It may occur, like urticaria and atopic 
eezema, following inhalation. It may be acute or chronic. 





No. 325 Angioneurotic edema of left cheek. As indicated in this figure it need not be of 
4 ). ame 7 


extreme degree. 
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Angioneurotic edema is said to involve chiefly the soft tissues such as 
those of the face, genitalia, ete. We might say more accurately that it 1s 
observed more easily in these areas. The visceral manifestations may be very 
deceptive. Headache, often severe, is a frequent concomitant. Bassoe has 
reported a case in which the neurologic findings suggested brain abscess and 
the patient was subjected to decompression. The only findings were localized 
edema and hyperemia. 

Abdominal symptoms are frequent, with severe generalized pain, vomit- 
ing, hematemesis, melena, and even abdominal rigidity. Here again surgery 
has been resorted to and in this way it has been demonstrated that the local 
lesion is an edema of the intestine. Occasionally such an edema is accom- 
panied or followed by intussusception for which surgery becomes urgently 
necessary. 

While angioneurotie edema of the respiratory tract is more frequently 
recognized, for it involves the larynx and higher structures, the probability is 
that it occurs within the lungs and bronchial tree much more frequently than 
suspected. Long ago, Osler described the appearance and disappearance of 
rales in one of his cases of angioneurotic edema and mentions pneumonia as 
one of the complications. Vaughan and Hawke described a case with roentgen 
changes which, by the rapidity of their disappearance, were interpreted as due 
to angioneurotic edema. Feer described a case with generalized rales through- 
out both lungs which disappeared rapidly within 24 hours. Cole and Korns 
(1934) consider Loffler’s cases of transient infiltration of the lungs as pre- 
sumably due to angioneurotie edema. They describe a child with recurring 
angioneurotic edema who also had recurring attacks of severe frontal head- 
ache with shortness of breath and fever. Roentgenograms showed evidence 
of bronchopneumonia which they interpreted as due to angioneurotie edema. 
There was a leukocytosis ranging from 6,000 to 62,000 and an eosinophilia of 
from 54 to 84 per cent. Their case suggests that many so-called bronechopneu- 
monias in allergics may be angioneurotic edema. It should be borne in mind 
that visceral manifestations of this malady may oecur in the absence of 
cutaneous symptoms. 


Papular urticaria. Prurigo mitis——Papular urticaria or lichen urticatus 
usually occurs in childhood, is distributed rather svmmetrically on the outer 
aspects of the arms and legs and the buttocks, with occasional scattered lesions 
on the face and trunk. 

The characteristic primary lesion is an erythematous patch one-fourth to 
one-half inch in diameter, only slightly elevated, and surmounted by a central 
conical, usually follicular papule, the size of a millet seed. deep red in color. 
Pressure with a glass shows the typical pale iv ory color of urticaria. Vesicles 
sometimes occur, and seratchine due to the intense itching often results in 
excoriation. During resolution of the lesion it often becomes flattened, smooth, 
shining, lichenoid. Oceasionally there is an accompanying urticaria or an- 
gioneurotic edema. After the individual lesion has lasted a few minutes to 
several hours, the erythema disappears but the papule may persist as long as 
a week or more. A faintly pigmented spot remains for a short time thereafter. 

Individual lesions appear in crops, usually beginning during the night. 
Different stages of evolution may be seen at one time. The condition may 
persist for months or years, although the individual attacks usually last a matter 
of days. Occasionally there is seasonal remission, usually in the summer, 
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Prurigo mitis is a similar skin disease which usually beeins 


during the 
first year of life and is indistineuishable from 


papular urticaria in its early 
stages. After several months the characteristic prurigo papules appear. These 
are hard, round or conieal, the size of a millet seed and are either of normal 
skin color or slightly reddened. There is no surrounding erythema. There 
may be few or many papules. They are accompanied by intense pruritus. As 
hew crops come, the urticarial element gradually disappears. After the con- 
dition has persisted a year or two pigmentation gradually appears. Sears re- 
sult from scratching. Papules persist. The distribution is on the extensor 
surface of the extremities. Flexor surfaces are not involved. The forehead is 
sometimes involved. The skin in the diseased areas is rough, dry, fissured and 
thickened. There is sometimes slieht scaling. The feel of the skin is like that 





Fig. 326.—Chronic angioneurotic edema of the lower lip associated with allergy to a num- 
ber of foods. Their avoidance resulted in about 50 per cent improvement (right), but did not 
cure Local tissue pressure was elevated to six times that in her unaffected skin. 


of a nutmeg grater. Occasionally there is some weeping. The regional lymph 
glands are always enlarged. There may be remissions. ‘This is more likely 
to occur in the winter. The disease tends to disappear before adolescence. 

Various investigators have sugg’ested an allergic etiology. Some have 
reported relief by avoidance of positively reacting substances, while others 
state that although positive reactions have been observed no relief has fol- 
lowed avoidance. 

Walzer and Grolnick (1934) studied 36 children with papular urticaria 
and 5 with prurigo mitis. They found a high personal and family allergic in- 
cidence and often found positive sensitization reactions but were unable to 
relieve the disease by allergic methods. They conclude that both conditions 
are probably atopie, but that the positive skin tests observed bear no relation 
to the skin lesion. They believe skin testing in the presence ol these lesions 
is of no diagnostic or therapeutic value. 
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Sulzberger (1933) points out that positive skin reactions are present even 
though no benefit can be obtained following specific avoidance. However, . 
the child eats a substance to which he has given a positive skin reaction, his 
symptoms become more pronounced. 

These two diseases appear to merit further study, as allergic methods be- 
come improved. The similarity in character and distribution of the skin 
lesions of avitaminosis A and prurigo mitus is of interest. 

Pruritus.—Simple pruritus has occasionally been mentioned as allergic 
in origin. Rowe mentioned itching of the nasal and oral cavities in asthma ; 
allergic pruritus ani and pruritus vulvae. Balyeat has described pruritus of 
the neck and chest as characteristic of asthma, and Wynne has described two 
eases of senile pruritus due to the ingestion of wheat. Mittelmann has de- 
scribed pruritus in a psychoneurotie individual who produced self-inflicted 





Fig. 327.—Allergie factor in nonallergic conditions. Psoriasiform dermatosis in a food allergic, 
about 50 per cent relieved with dietary restrictions. 


wounds in itching areas. She had seen many physicians, none of whom had 
helped her until she was found allergic to pork, cabbage, 


lamb, chicken, 
salmon, tuna, corn, cod, shrimp and carrots. 


Their avoidance relieved her 
Subjective cutaneous symptoms. This did not cure her psychosis but the latter 
was sufficiently improved with psychotherapy that she cease 


d to produce self- 
inflicted wounds. 


The writer found that about one-third of a series of pruritus 
anal eczema in which no other local 
torily to allergic dietary avoidances. 


ani and peri- 
cause could be found responded satisfac- 


On the whole we have had very little suece 


SS With simple pruritus without 
objective skin lesions except in 


those obvious cases in which the wearing of 
article of clothing was responsible. 

Erythema multiforme.—This is often allergic, 
istic of drug allergy, 


wool or some other 


being especially character- 
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Psoriasis.—F rom time to time the suggestion is made that psoriasis may 
be an allergic manifestation. Zeieoler (1931) observed that a number of hay 
fever patients also suffered from psoriasis, and that with pollen treatment the 
latter tended to clear up. He then tested a series of psoriatic patients with 
pollens, finding some positive reactions. Twenty-two per cent of the psoriaties 
also had hay fever. Treatment with pollen extract caused appreciable im- 
provement in the psoriasis. 

I have not tested psoriatics with pollens, but have studied them from the 
point of view of possible food allergy, and the results have been consistently 
disappointing. A psoriasiform lesion of the right elbow in a boy of twelve 
disappeared after he discarded a leather wind breaker coat.  Twenty-four- 
hour patch test was negative. The distribution of the lesions of psoriasis on 
areas which are especially likely to come in prolonged contact with and to be 
rubbed by clothing (possibly excluding the scalp) suggests that this possi- 
bility is worthy of further study, Suggestions concerning a possible relation- 
ship between psoriasis and sensitization to monilia have not borne fruit.* 

Acne.— Rowe (1931), describing the treatment of a case of canker sores 
with the elimination diet, stated that a long-standing aene cleared up at the 
same time. 

White’s (1933) patient with long-standing acneform dermatitis, with typ- 
ical distribution but without comedones and without seborrheic dermatitis, 
was relieved with the elimination diet. He remarks that although cutaneous 
tests were of limited value in this particular case they were of marked aid in 
that egg and wheat were found positive by this method. Following subsequent 
study with the elimination diet, peaches were also found responsible. 





Fig. 328.—Differential diagnosis of an allergic dermatitis. Case of lichen ruber planus which, 
however, reacted to egg and was at least 50 per cent improved following egg avoidance. 


papulopustular eruption of the body involving the areas in which aene vulgaris 
is ordinarily found. He described this series as acneform and differentiated 
them from acne vulgaris by the fact that in the former there were no come- 
dones. no seborrhea of the face or scalp and no response to the usual acne 
therapy. Most of this group had had such therapy, including x-ray treat- 
ment, low carbohydrate diet, low fat diet, endocrine studies and removal ol 


He later reported (1934) a series of 32 cases with recurrent papular and 


foci of infection. 


*Stokes, John, Philadelphia. Personal communication. 
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White relieved these cases with the Rowe elimination diet. He did not 
derive much help from skin tests. He found that the commonest offenders 
were chocolate, milk, wheat, oranges, tomatoes and nuts. Some showed multi- 
ple food sensitization. Others reacted to food combinations. 

Cunningham and Mendenhall studied 42 patients with acneform lesions. 
Each reacted by skin test to several foods. Patch tests were negative. Allergic 
dietary treatment gave over 90 per cent relief to 51 per cent of patients. An 
additional 13 per cent received from 70 to 9O per cent relief while only 13 
per cent were not benefited. Attempts at desensitization with wheat extract 
in two cases produced considerable benefit in one. In both cases overdosage 
caused flare-up of the acne lesion. 

My own experience with acne has not been as satisfactory. We usually 
observe positive skin reactions, especially to foods, but appropriate dietary 
restrictions rarely result in more than from 25 to 50 per cent benefit. We have 
found that the eating of chocolate so consistently results in a new crop of 
pustules that this food is interdicted in all cases of acne even though skin 
reactions may be negative. In my experience there is ample evidence of an 
allergic factor in acneform dermatitis, especially as indicated by flare-up fol- 
lowing the eating of allergenic foods, but their avoidance does not usually cure. 





Mo 299 __ Aba i FS . aya. . A . r . 
hunts wis ieee ance or differential diagnosis. Woman with allergic dermatitis of the 
sembled_ b ein came In with a swollen erythematous condition of the nose. The condition re- 
allergic skin Marholge? treat are hig oe was found to be elevated, and, in spite of other 
i Bod ait ae c AAU ‘eatmen or erysipelas ras insti = n ac : oF ; 
typical course of erysipelas. ysipelas was instituted. The acute illness ran the 


: Skin tests with foods are of very little value in acne. If an investigation 
is considered advisable the use of elimination diets will be helpful for proper 
manipulation of the diet will prove whether there is any food sensitivity of 
clinical Importance. Our results have been too poor using skin tests to have 
us feel Justified in putting the patient to the expense of having them done 
Manipulation of the diet may be done much more economically and it the results 
are negative, as they usually are.in our experience, the patient has not suffered 
any financial reverse in discovering them. | 

The occurrence of acne especially during adolescence, its frequent exacer- 
bation with the catamenia, and the frequency of menstrual disturbance in those 
with the disease, together with the local lesion. hyperkeratosis, all suggest an 
endocrine factor. Treatment with various endocrine produets has not yielaae 
results better than the usual methods of treatment. At one time or another 
every glandular product available has been used and sometimes enthusiastically 
endorsed. None has withstood the impact of careful investigation. — 
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Purpura.— Alexander and Eyermann (1927) reported 3 cases of purpura 
associated with allergy. Two years later they described 6 additional cases of 
allergic purpura due to food allergy. Barthelme (1930) reported purpura due 
to allergy to wheat and egg yolk. Allergic purpura, usually due to foods or 
drugs, must be recognized as a clinical entity. Cazort (1933) reports purpura 
associated with chronic malarial infection. The purpura partook somewhat 
of the nature of a fixed drug eruption in that it always oceurred on the hands. 
The condition was controlled with quinine, later recurred with return of the 
malaria and again was controlled by quinine therapy. Cazort believes that this 
is allergic, on the same principle that Eyermann and Strauss (1930) feel that 
urticaria associated with malaria should be considered allergic. 

These were cases of the Schoenlein-Henoch type, in which increased ecapil- 
lary permeability is the predominant or only hematologic manifestation. 
Thromboecytopenie purpura with its pronounced drop in platelets and associated 
effect on bleeding time and clot retractility has also been reported as allergic 
at times. Peshkin and Miller have reported thrombocytopenia from quinine 
and ergot while Loewy has deseribed thrombocytopenic purpura from sedormid, 
which could be produced at will by taking a four-grain tablet. Squier and 
Madison have described 6 cases due to foods, in 3 of which thrombocytopenia 
or purpura or both could be produced at will by food ingestion. The foods 
included Irish potato, milk, wheat and egg. Rappaport has observed a similar 
case due to onions, almonds and members of the cabbage family. 

Squier and Madison also described a woman with menorrhagia during the 
course of pollen therapy in whom no local etiology could be found but in whom 
a definite drop in thrombocytes and leukocytes with rise in eosinophiles oc- 
eurred following injections of pollen extract. Her menorrhagia cleared up 
after termination of pollen therapy. 

Rappaport describes several cases who have not shown changes in the 
thrombocytes but who had severe hemorrhages from the nose, the rectum, and 
the vagina following the ingestion of allergenic foods. 

Cohen has noted the frequency with which allergic patients bruise easily. 
This has likewise been my experience. Many of the bruises are spontaneous. 
Appearing solitary and occurring only at long intervals with no other evidence 
of illness, they scarcely justify the designation purpura. 


CHAPTER LXXVI 
GASTROINTESTINAL ALLERGY 


Lucretius (95-56 B.c.) wrote that one man’s food might be an intense poison 
for another. Before him, Hippocrates recorded his observation that cheese 
does not prove equally injurious to all men.- I imagine that since men first 
reached that stage where they could compare experiences, food idiosynerasy 
has been a recognized entity. The interpretation of these isolated individual- 
istic manifestations has necessarily varied at different epochs, depending upon 
the medical teachings of the day, some of which have persisted and still color 
our dietary proseriptions. Such is probably the popular belief in poisonous 
combinations of otherwise harmless foods, as seafood and cream, eaten at the 
same meal. Many of the arbitrary diets for gall bladder disease and colitis 
still found in modern textbooks would appear to be based upon cumulative 
past experience with cases of food idiosynerasy. New discoveries in medicine 
have successively been applied in explanation. These have run the gamut from 
the ancient humors to gastrointestinal infection, ptomaine poisoning, and now, 
allergy. 

Gastrointestinal allergy is usually a manifestation of food allergy, although 
net necessarily so. It may follow the ingestion of drugs or the hypodermic 
administration of allergenic materials such as drues and pollen extracts. 


Gastrointestinal Symptoms 


Anaphylactic Shock.—The ‘‘erande anaphylaxie’’ of the French so well 
described by LaRoche, Richet and Saint Girons is the most startling and tem- 
pestuous of the responses to allergenic foods. Fortunately it is exceedingly 
rare. It consists in a severe acute reaction following ingestion, with nausea, 
vomiting, diarrhea which is sometimes bloody, violent pains, often urticaria, 
circulatory collapse and even death within minutes or hours. 

Acute Food Allergy.—Probably the two most nearly pure allergie re- 
sponses are the gastric, with nausea, vomiting and sometimes diarrhea, occur- 
ring promptly after eating the food; and the delayed or colonie response, with 
allergic colitis usually of the mucous type. Often the gastrointestinal dis- 
turbances are accompanied by other allergic symptoms. Acute angioneurotic 
edema of the lips and mouth following contaet with foods also falls in this 
class. 

Subacute and Chronic Gastrointestinal Allergy.—The following diseases 
or disease manifestations referable to the gastrointestinal tract may be due to 
allergy. None are always or invariably allergic but, when due to other causes. 
allergy must be considered as a possible sescondary factor. 


Ba er : 
Cheilitis Acute abdominal crises 
Angioneurotie edema especially accompanying purpura, 
‘6 ror Krae ry ; . > 7 
Canker sores angioneurotic edema and urticaria 
é re 
Nausea and vomiting Diarrhea 
Celiac disease Spastic constipation 
Cyche vomiting Mucous colitis 
yy at-bats tel > a 
i ylorospasm Pruritus ani 


Perianal eezema 
’ ° . ’ . 
Food allergy may complicate the picture of peptic ulcer, cholecystitis and 
appendicitis, the allergic reaction causing an exacerbation of the classical 
Symptoms of these maladies. 
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Rowe has listed symptoms complained of amone 150 cases of gastroin- 
testinal food allergy as shown in Table LX XX. 


TABLE LXXX. DETAILED ANALYSIS OF SYMPTOMS IN 150 CASES OF GASTROINTESTINAL 
Foop ALLERGY 











GASTROINTESTINAL SYMPTOMS: PER CENT PAIN AND SORENESS IN: PER CENT 
Pannen SOres 20s oo 3 EOPAMRE TUT pi te 27 
GOR LOM HOMOTICNm = 5 eerie oF 18 Upper right quadrant _-._________ 7, 
Heavy SULBOLNY Cee te ee Some ck 11 Dippemmiétierquadrant, sc ee so 3 
CS UAIDAON pe Soe Be ae 35 Midportion of abdomen -__---___- 19 
Beebe ete to ~ tae 3 Lower part of abdomen —-----__-- 22 
Epigastric’ heaviness —---------.- Wi (Solonigw soreness 5 = 228. Sse = 17 
PSOHLR s@uQTA CR. 93a pa eae 21 Ulder? ivpedoh pains ee 6 
Penne YPN) So SL 20 General symptoms: 

INU Ss ene ee eee Se ee dah 46 DOs Gt Vee ae ee ee ee 25 
Waker irikaVes = = ee ee ene 2 Ny COULNCAS. 2 eerie Ome eee 27 
Diarrhies eee Ba ot et 16 Rrrite bilityenee sos oe ees ee 15 
MUCOUS CO lutte gee ee ee 14 INGINVOUSNOSS! ss =—=4——" na ae 25 
UNS PAtION wees eee re 39 Mental dullness and depression--. 24 
prea MRE AO WEG gr reste ects sd 19 Gone ype. e hin ye reece er ee es 3 
Pen any aoe wee = Co 5 over 52s Ca, Les eet ae he 5 





The chronic manifestations of allergy may be bad breath, coated tongue, 
anorexia, flatulence, eructation of gas, vague abdominal discomfort, Sometimes 
there is definite mimicry of the symptom complex of cholecystitis or appendicitis, 
and these may be the patients who, after removal of these organs, continue to 
have their symptoms as before. 


Diagnosis 


One might feel that the differential diagnosis of gastrointestinal allergy 
should be a simple procedure. As a matter of fact those who have seen 
abdominal allergics with one or more telltale scars from mistaken surgical 
diagnosis realize how frequently the symptoms may resemble those of organic 
disease. 

The first requisite in diagnosis is the realization that allergy may be re- 
sponsible for a given set of symptoms. Following this, appropriate allergic 
studies as outlined in the first portion of this book will prevent most of the 
pitfalls. 

If it is remembered that we are not dealing with a disease entity but a 
reaction which may occur anywhere along the gastrointestinal tract and that 
the symptoms produced are dependent upon the location and intensity of the 
reaction, it is apparent that a definite diagnosis may be difficult. It should be 
kept in mind, too, that the mimicry of allergy is practically never perfect and 
it should be given consideration whenever the clinical picture of organic disease 
is not clear cut. 

The second requisite is a sufficiently comprehensive medical study which 
includes physical examination, routine laboratory procedures, usually gastro- 
intestinal x-rays and often gastric analysis, biliary drainage and examination 
of the feces. This not only protects the surgeon against needless surgery but 
also the allergist against failure to recognize organic pathology which should 
be treated. There is no characteristic x-ray picture of eastrointestinal allergy 
but the information gained is often indispensable. 

For additional discussion of gastrointestinal allergy, see p. 149. 


CHAPTER LXXVII 
CARDIOVASCULAR DISEASE 


Thromboangiitis Obliterans.—Harkavy has found 87 per cent of thrombo- 
angiitis obliterans patients allergic to tobacco extract. Only 16 per cent of 
male cigarette smokers used as controls were allergic. Thirty-six per cent 
of smokers with coronary artery disease were allergic to tobacco. The aver- 
age age of the patients who reacted to tobacco was 45. The average age of 
those with coronary disease who were smokers but failed to react to tobacco 
was 60. The inference might be drawn that tobacco allergy caused the ap- 
pearance of symptoms at a much earlier age. 

Sulzberger has found 77 per cent of thromboangiitis obliterans cases 
tobacco sensitive as against 28 per cent of the general hospital population. 
He found no special increase in arteriosclerotic heart disease (17 per cent), 
or in rheumatic heart disease (26 per cent). 

Harkavy, in a later report, based on 103 cases of thromboangiitis ob- 
literans, 319 male controls and 126 female nonsmokers, found 86 per cent 
positive reactions to tobacco among the cases of thromboangiitis against 20 
per cent positive among control smokers. 

Among the 65 control smokers who did react to tobacco he found that 47 
were suffering from either angina pectoris or peptic ulcer. He then studied 
a series of 71 males with coronary artery disease, all of them smokers, finding 
43 per cent reactive to tobacco. One-third of them gave positive family or 
personal allergic history. 

He next studied 60 cases of peptic ulcer, finding that 26 per cent reacted 
to tobacco. Eighteen per cent reacted to pollens and many of them gave his- 
tory of asthma and hay fever. Among 126 adult nonsmoking females only 
12 per cent reacted to tobacco. 

Some gastroenterologists, apparently for empirie reasons, have for years 
prohibited patients with peptie ulcer from smoking tobacco. The possibility 
that allergy to tobacco may sometimes be a factor in the causation of this dis- 
ease, as suggested by Harkavy’s researches, is interesting. 

Harkavy finds that the tobacco extract which gives the best and most 
reliable positive reactions is one which has been first extracted with a mixture 
of alcohol and ether to remove most of the nicotine and undesirable coloring 
matter and which is then dialyzed for a considerable time in Coca’s fluid. For 
intracutaneous testing this is first diluted ten times, because the original solu- 
tion is irritating and produces false positive reactions. 

Sulzberger presents 6 immunologic concepts in substantiation of his eon- 
tention that thromboangiitis obliterans may be an allergic manifestation. These 
are general concepts which would apply to other allergic manifestations and 
are worthy of study. 

1. Hypersensitivity may be localized in certain tissues and may be fixed in those tissues. 
Examples are seen in the dermatophytids of the hands and in the fixed drug eruptions. 
- Phenolphthalein eruption usually occurs as a round or oval sharply circumscribed area, 


often located in the region of the genitalia or even on the glans penis alone. The arsphen- 
amines, bromides and iodides have similar different predilections. 
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2. Certain allergens appear by predilection to sensitize only certain tissues and to 
eall forth reactions in those tissues, to the exclusion of other tissues. This is well known 
in allergy. The drugs mentioned above may be cited as examples. Other examples are 
the skin rash due to quinine, shellfish, strawberry, or headaches due to onions. 


3. Not only sudden and evanescent reactions are caused when the excitant meets the 
specifically sensitized shock tissue, but also chronic reactions. Permanent organic damage 
is often caused by one or successive shocks resulting from these encounters. The Arthus 
phenomenon is the most outstanding example. This is accompanied by vascular thrombosis 
and obliteration, with resulting necrosis. Other examples are found in the uleerating 
iododermas and bromodermas. 


4. An allergen which causes pronounced reaction in the specifically sensitized in- 
dividual is harmless to one who is not so sensitized. This concept is generally accepted. 


5. The vascular system in man appears to be peculiarly susceptible to sensitization 
and is the most frequent site of reactions. This is true in the phenomenon of smooth 
muscle spasm in experimental anaphylaxis. In dermatology Sulzberger cites as examples 
of vascular allergic reactions: erythema nodosum, follicular trichophytids and tuberculids, 
purpura, angioneurotic edema, urticaria and disseminated neurodermites. 

6. The skin constitutes an excellent test tissue in a great variety of hypersensitivities 
of internal organs. This may be due to the fact that the vascular distribution in the skin 
permits direct testing of vascular response. 


Having stated his 6 concepts, Sulzberger presents his evidence conforming 
thereto and indicative of allergy to tobacco. He found over 78 per cent of 
patients with thromboangiitis obliterans reactive to tobacco as against 36 per 
cent among healthy adult smokers, and 16 per cent among nonsmokers. Pa- 
tients with thromboangitis obliterans may also be allergic to foods or other 
inhalants and these allergic reactions may play a part. This would account 
for the occurrence of the disease in nonsmokers. He states definitely that 
discontinuance of smoking results in amelioration of the disease. 


In his series with thromboangiitis obliterans and positive skin reactions 
he usually found no other positive allergic history or family history and was 
unable to transmit the sensitization by passive transfer, except in one case. 
He found that the allergenic substance was not nicotine. Although he has 
seen many hundreds of positive reactions to tobacco, he has seen only two 
to nicotine. 

Harkavy has (1938) presented experimental evidence confirmatory of his 
claim that sensitization may occur locally in tissues such as the blood vessels. 
He produced gangrene of the toes of male rats by daily injections of de- 
nicotinized tobacco. He then showed by the Schultz intestinal strip method 
that the animals were sensitized to tobacco. Only half of another series of 
male rats injected with tobacco and who did not develop gangrene of the toes 
showed evidence of tobacco sensitization. Female rats did not develop gan- 
grene of the toes nor did they show subsequent evidence of tobacco sensitization. 

Alexander raises the question whether proof of tobacco sensitization by 
the uterine or intestinal strip method can be taken as proof that the local 
lesion in the toes was allergic. Chobot (1935) found positive tobacco reactions 
in nonsmokers and in children, ages 3 to 12. He suggests that much of the 
so-called positive tobacco skin reactions may be nonspecific. These observa- 
tions bring us to the conclusion that there is evidence strongly suggestive of 
tobacco sensitization as an important etiologic agent in thromboangiitis ob- 
literans, but that final proof must await further confirmatory studies. 

Coronary artery disease.—Werley appears to be the first to have suggested 
that food allergy may be a factor in the causation of angina pectoris and possibly 
also a provocative factor in coronary occlusion, Among 62 cases with angina 
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and coronary infarction 97 per cent were allergic to one or more foods. He 
calls attention to the frequent association of angina and migraine (55 per cent 
in his series). He relieved a number of cases of their angina by specifie food 
avoidance, 

While other observers have not confirmed this high incidence of food 
allergy in angina, it seems probable that it may act as an exciting factor in 
some cases. The writer has followed three persons for long periods in whom 
angina has been relieved in great measure on allergic dietary avoidance. None 
has been cured. 


Case ReEport.—A physician, aged 49, had a mild coronary thrombosis in 1929. At that 
time electrocardiogram showed an inverted T wave in Lead I, diphasic in Lead II]. He was 
next seen in December, 1933, with daily attacks of angina. He had been taking nitroglycerin 
and atropine for relief but discovered that atropine made him worse. Years before he had 
been allergic to atropine. One tablet would ‘‘make him swell up and put him in bed for a 
week.’’ On the basis of skin tests he was directed to avoid chocolate, tomato, Irish potato, 
eggplant, banana, grapefruit, orange, beef and veal. Further study showed by trial that 
coffee and eggs also appeared to predispose to anginal attacks. 

During the following months his attacks were less frequent and less severe. They 
responded much better to the same dose of nitroglycerin. On one occasion he broke diet, 
taking coffee. This was followed by a severe attack which did not respond to the same dose 
of nitroglycerin. Sweet potato was later added to the list of the foods to be avoided. At 
the end of a month he began with rather more trouble. He had been taking theominal for 
a short time. Having discovered that this contained salicylates, he discontinued it, after 
which his angina was again relieved. 

He then went two years, remaining on his diet and with practically no angina. He 
attributed this improvement to the diet. In February, 1936, he had ‘‘sinking spells’? with- 
out much pain. LElectrocardiogram showed evidence of coronary disease but no new 
thrombosis. He was retested with the foods, put on a new series of dietary avoidances. Early 
in July, 1938, he had a reeurrence of angina, followed by coronary thrombosis. Two weeks 


. 


after the thrombosis, he died. 

Positive foods in 1936 were peas, beans, peanuts, grape, okra, parsley, celery, parsnips, 
carrots, rye, banana, beef, veal, walnut. Recurrence of symptoms may be attributable to 
changing sensitization. This patient was also positive to tobacco and had avoided it through- 
out the time. 

He was a hypertensive subject, blood pressure having been as high as 240/110. On 
dietary restrictions it ranged around 140/95. 


Shookhoff and Lieberman described a 63-year-old man with angina pectoris 
and at least one preceding attack of coronary thrombosis, in whom, during 
the ragweed season, anginal attacks became much exaggerated, occurring irre- 
spective of exercise, food, ete. The attacks were relieved by ephedrine and 
later entirely relieved by the installation of a pollen filter. He was ragweed- 
positive, and formerly had suffered from ragweed hay fever. 

. Rowe reports a woman allergic to grass pollen, whose angina was creatly 
increased during the grass season and promptly relieved after installation of 
a pollen filter in her bedroom together with pollen hyposensitization. 

Shook ~ ¢ »sphear ‘ Qvea ale 2AnvnY § 2c 7 
e ‘ h okhoff os Lie berman have also reported 3 persons who developed angina 
ollowine inges - acetylsalicylic aci ‘wo also reac i icari 
ay a ingestion of acetylsalicylic acid. Two also reacted with urticaria. 
n I, electrocardiographic changes occurred during the attack. Attacks re- 
yeatedly followe > takine of aspiri all § isti 
| NZ d the taking of aspirin. In all 3 there was preexisting evi- 
dence of cardiovascular disease. 

Green (1942) studie » skin reactions in pati 
nth ait - ) studied the skin reactions In patients with peripheral disease 
« SE { 1 coronary artery seas k 
Howie tit cement : nary — disc ase. He found that a much greater per 
z Se Ww Ipoer’s sagga ww ratiwea « "OT ~ - “4.5 

1 Duerger's disease with negative allergic histories gave positive 
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tobacco reactions than did normal controls. He also reported 4.5 times as many 
patients with coronary artery disease reacting to tobacco as did the general 
population. 

Arrhythmias.—Duke reports that in certain cases reactive to heat, effort 
and cold, he can produce attacks of angina, extreme tachycardia or cardiac 
arrhythmia (ventricular extrasystole) by the application of the specifie phys- 
ical excitant, that he can increase tolerance by repeated exposures, and can 
relieve the condition with adrenalin. 

Kern has described a middle-aged woman with paroxysmal tachycardia 
which could be precipitated by certain foods. The majority of these foods 
failed to react by skin test but the etiologic association appears to have been 
definite. 

Harkavy (1938) reported three patients with tachyeardia in two and auric- 
war fibrillation in one, all of whom had other manifestations of allergy, who 
reacted to foods and inhalants by intradermal tests and who were relieved of 
their symptoms by removal of the offending foods from their diets. 

Cardiac asthma.—Swineford finds that the majority of cardiacs develop- 
ing elassical cardiac asthma are allergic. The present writer has seen two 
cardiacs develop, not bronchial asthma, but typical acute pulmonary edema 
following exposure to extrinsic excitants. The excitants were orris root by 
inhalation and egg by ingestion. 

Hypertension.— Although there is no constant or characteristic alteration 
of the blood pressure in clinical allergy, the pressure in the intervals between 
the acute allergic episodes is said usually to be normal or subnormal. Vaughan 
observed in a series of allergic individuals with asthma, eczema, vasomotor 
rhinitis, and urticaria, whose symptoms were relieved following allergic therapy, 
that 20.5 per cent had systolic pressure below 110 mm. Hg; 59 per cent were 
between 110 and 145; and 20.5 per cent had pressures above 145. Among 
those not benefited 27 per cent were below 110, 8 per cent above 145, and the 
remainder or 65 per cent within the normal range (110 to 145). Duke found 
in his series of pollinosis cases that the systolic blood pressure was normal in 
40 per cent, below normal in 43 per cent, and above 150 in 17 per cent. In 2 
eases the systolic pressure was above 200 mm. Feinberg states, “The general 
tendency for blood pressure in allergic conditions is to be low.”” 





Most of the discussions of blood pressure responses in allergy have dealt 
with findines in bronchial asthma. Alexander states, ‘‘ At the height of an 
asthmatic seizure there is usually a fall in blood pressure. Between paroxysms 
the blood pressure tends to be below normal. It is the exception to find 
increased pressures.’’ In a series of 50 cases Alexander found only three with 
high systolic values ranging from 150 to 170mm. The average was 118 systolic, 
74 diastolic. The average age was thirty-nine years. Sihle also describes a 
fall in blood pressure during the asthmatic attack. Rackemann states, ‘‘ A low 
blood pressure is common in asthma.”’ Walzer writes, “It is eenerally ad- 
mitted by most authorities that the blood pressure in asthma 1s usually normal 
or subnormal in the free interval between the paroxysms. Hypertension, how- 
ever, is not an uncommon accompaniment of bronchial asthma.”’ 

Others describe an inerease in blood pressure during the asthmatic seizure. 
Cooke states, ‘‘Between the attacks the blood pressure, both systolic and 
When the readings are made during a paroxysm 


diastolic, is frequently low. . 
is due to the extraordinary 


the systolic pressure is usually elevated, and this 
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effort at respiration.’’ Feinberg writes, ‘‘During the asthmatic paroxysm a 
a rule the pressure rises and varies markedly with inspiration and expiration. 
Kahn has described four patients with hypertension associated with severe 
intractable asthma in whom the administration of adrenalin was followed not 
only by relief from the asthma but also by a fall in blood pressure. qn one 
case the systolic pressure fell from 200 to 140 mm. following the administra- 
tion of 25 minims of epinephrine in a single dose. In another with initial 
systolic pressure of 260 mm., 1 ce. of adrenalin was given every fifteen 
minutes for four doses and then every thirty minutes for an additional two 
doses. At the end of this time the asthma was considerably relieved, and the 
systolic pressure had fallen to 175 mm. Later it fell to 148 mm. In his third 
and fourth cases, systolic pressures of 170 and 190 mm. fell gradually after 
several days of adrenalin therapy to 138 and 150 mm., respectively. He did 
not describe diastolic response. Cooke found that when hypertension accom- 
panied asthma, the diastolic readings were not correspondingly elevated. He 
also observed that epinephrine promptly reduces the blood pressure. 

These observations would indicate that hypertension is sometimes an ac- 
companiment of the asthmatic paroxysm. ‘The evidence does not enable one 
to determine whether the pressor response is a part of the allergic picture 
itself or whether it is, as suggested by Cooke, merely the result of respiratory 
effort. 

Very little indeed has been written concerning the incidence of allergy in 
persons with essential hypertension. Kerppola found 5 per cent of 200 cases 
of essential hypertension to be asthmatics. Twelve of his series experienced 
an increase in pressure of from 25 to 100 mm. He during the asthmatic attack. 
At these times adrenalin administration was followed by a rapid return to 
the lower pressures. 

Waldbott studied a young woman, aged thirty years, of a family many 
of whom suffered from hypertension and allergy. This woman four years | 
previously had had a systolic pressure of 185 mm. At the time of Waldbott’s 
first examination the blood pressure was 212 systolic, 115 diastolic. She was 
found allergic to milk, peas, beans, salmon, rice, and chocolate. Following 
the elimination of these articles from her diet, the pressure gradually fell to 
145/92, and the allergie symptoms subsided. During the succeeding two years 
in which she followed her allergic restrictions, the systolic pressure ranged 
from 145 to 152 mm., the diastolic remaining around 90. At the end of this 
time the pressure again rose to 195/118. It was found that she had developed 
new sensitizations, to rabbit hair, horse dander, camel hair, glue, and coffee. 
In her occupation she was exposed to most of these substances. She was 
unable to change her occupation but remained strictly on her diet, avoiding 
the other allergens so far as possible. During the succeeding six months the 
systolic pressure usually ranged below 150 mm. By the end of this time the 
diastolic had gradually risen to where it usually stood around 107 mm. 

These few reports indicate that hypertension may oceur in allergic persons 
and vice versa; that in acute allergic episodes at least, adrenalin may cause 
diminution of the increased pressure: and that in allergic cases with essential 
hypertension, prolonged avoidance of the allergic excitants, especially foods, 
may be accompanied by a prolonged remission in the hypertension. 

Vaughan and Sullivan (1937) described a middle-aged man with essential 
hypertension who was allergic to a number of foods. The eating of these foods 
caused pressor responses. On allergic dietary restrictions pressor episodes 
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above 155-160 systolic were eliminated to a great extent. Those few which 
were observed (up to 190 mm.) were easily traced to psychie upsets or to a 
break from the nonallergenic diet. The study covered a period of several 
months. The authors then studied serially the blood pressure response to in- 
gestion of known allergenic and known nonallergenic foods in a series of 81 
allergics. In only 2 was pressor response observed which could be considered 
beyond the normal range of fluctuation. In both instances the food was 
allergenic for the individual and other nonallergenic foods given to the same 
person caused no similar pressor response. The authors reached the following 
conclusions. 


Discussion.—The three most characteristic responses both in experimental 
anaphylaxis and clinical allergy are (1) smooth muscle spasm, (2) serous exu- 
dation associated with increased capillary permeability, and (3) eosinophilia. 

In view of the widespread distribution of smooth muscle in the vascula- 
ture, one would be justified in anticipating a pressor response in the allergic 
reaction. On the contrary, anaphylactie shock, both clinical and experimental, 
is characterized by a pronounced fall in blood pressure. Shock is, however, 
an extreme manifestation. The fall in pressure appears to be due to loss of 
fluid from the vessels consequent on increased capillary permeability. It is 
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Fig. 330.—Systolic pressure during eight days of observation prior to pilerate pphebige Es 
Foods listed above were those eaten prior to pressor episodes, and to which the patie as 
tound allergic. 


of especial interest in connection with the present discussion that in experi- 
mental anaphylactic shock in the rabbit and cat at least, there is a temporary 
rise in blood pressure, followed by fall. It seems logical to interpret this as 

j j scle @ ‘acti j » smaller vessels, which is 
being due, first to smooth muscle contraction in the smaller y 
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later counteracted by loss of fluid due to capillary hyperpermeability. In a 
severe reaction the pressor response is masked by the phenomena of shock. 
In the absence of shock, the hypertensive response should be more clearly 


demarcated. 

If this be true, the question will be raised as to why a hypertensive re- 
sponse does not occur regularly in allergy. 

Waldbott and Ascher found that in human allergic shock there is an initial 
rise in blood pressure followed by a drop to below normal. There was an 
associated leukopenia, the intensity depending upon the severity of the reac- 
tion. Blood sugar curves showed an initial hyperglycemia followed by marked 
hypoglycemia. The eosinophile cells showed no characteristic changes. The 
pulse was slowed. 

Doerr, likewise Coca, has presented the theory of the shock organ or shock 
tissue in allergy. Certain tissues of the body may be locally responsive in the 
allergic reaction. The commonest of these are the skin, the nasal mucosa, the 
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bronchi, and the intestinal tract. Experimentally the uterine musculature is 
also a shock tissue, as is demonstrated in the Dale phenomenon There is evi- 
dence that either as a result of local tissue sensitization or ee other a yet 
mepmpletely understood process, at times only one shock tissue may be respon- 
Sive, Thus the hay fever patient reacts only in the nose. Sometimes two or more 
shock tissues respond simultaneously. The most highly RE shock tissue 
in the guinea pig is that of the bronchial musculature while that of the rabbit 
is that of the vasculature of the pulmonary circulation. In the doe the rie! 
highly responsive shock tissue appears to be that of the portal cireulations 
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al * 22 7 : 
There is evidence that the blood vessels of the kidney 


mImay respond to allergic 
excitants, with spasm. 


In the absence of local sensitization in the shock organ, or of tendency to 
local response, one would anticipate no local response. The experimental 
evidence cited above suggests that smooth muscle of the vascular system may 
at times be an allergic shock tissue. Only in those cases in which the vascular 
musculature is locally sensitized or is an allergic shock organ might one an- 
ticipate the finding of allergic hypertension. Our observations would indicate 
that this occurs in a small proportion of allergic individuals. 

Essential hypertension is a disease the etiology of which is, in last analysis, 
still unknown. The observations herein reported suggest that one contributory 
factor may be specific sensitization, provided the individual is allergic and, 
further, provided the vascular musculature happens to be a shock tissue in 
the individual ease. 

The existence of an allergic state would not be alone sufficient to produce 
essential hypertension. The hypertensive predisposition must also be present. 
In the presence of the latter, the former may determine pressor episodes, 
Whether this is through the mechanism of the vasculature as a shock tissue 
based upon a local chemical or colloid reaction or mediated through a reflex 
response can be determined only after more is learned of the mechanism of 
essential hypertension. 
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tensive responses were. less frequent on allergic restrictions, ‘The asic hypertensive tendency 
persisted, however, with most systolic counts ranging from 150 to 160, Allergy is not the basic 
cause of hypertension but may determine pressor episodes, thereby serving as an excitant. 

The evidence would indicate that the avoidance of allergenic excitants, 
although diminishing the hypertensive response, does not eliminate the basic 
tendency nor does it bring the blood pressure back entirely to normal. This 
is also observed in Waldbott’s patient in whom, although the systolic pressure 
fell from a high of 212 mm. to around 150 mm., where it remained fairly con- 
sistently for over two years, during this same interval the diastolic pressure 
which had fallen from 115 mm. to 92 mm. gradually climbed until after two 
years it was ranging around 107 mm. This would suggest a gradual progres- 
sion of the basic pathologic process. | 

Liston (1937) reported 15 eases of allergic hypertension, 5 in detail. A 
woman with blood pressure ranging around 230/115 maintained a pressure 
around 140/80 as long as she avoided fresh pork. Other etiologic foods in 
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other cases included chicken, honey, milk, mustard greens, dandelion greens, 
wheat and chocolate. Pork was the most frequent offender in his series. 

Gay describes relief from hypertension with allergic dietary restrictions. 
A woman aged 52, with blood pressure 205/105 eliminated allergenic foods. 
One month later the pressure was 155/75. At the end of the second month it 
was 125/70. During the following year the blood pressure was recorded at 
frequent intervals. It was never above 135/75. At the end of six years she 
discontinued her diet, eating all foods for a period of ten months. Her pres- 
sure was then found to be 210/105. Returning to a nonallergenic diet resulted 
in a fall of pressure within two weeks to 140/80. Later it fell to and remained 
around 130/70. The ingestion of wheat or milk in this case was regularly 
followed by extrasystoles or paroxysmal tachyeardia. For the production of 
these symptoms, regular daily ingestion for three or four days was required. 
This was accompanied by a rise in systolic pressure of from 25 to 35 mm. 

Gay also briefly mentions another case with hypertension, paroxysmal 
tachyeardia and history of other allergic symptoms in which the tachyeardia 
and hypertension have been relieved by dietary restrictions. He states that 
since 1934 he has treated 20 cases with essential hypertension in which there 
was no organic disease demonstrable and in all of whom there was definite 
history of allergy. The highest pressure recorded was 220/115, the lowest 
150/80, average 180/90. Treatment consisted of allergic dietary avoidance 
only. Nineteen have maintained a blood pressure level of from 120/65 to 
140/80. 

Periarteritis nodosa.—Gruber in 1925 discussed the findings in viscera 
diagnosed as periarteritis nodosa and suggested that the condition might be 
allergic. Kline and Young (1935) found tissue changes in the vessel walls in 
periarteritis which they considered characteristic of irreversible changes result- 
ing from allergic inflammation. These consist of necrotic changes, edema, local 
eosinophilia, and smooth muscle hypertrophy. These were observed in the 
arteries of the voluntary muscles, the liver, gall bladder, coronary vessels, the 
lungs, and elsewhere. The following year Cohen, Kline, and Young made the 
diagnosis from biopsy tissue and stated that it was a severe allergie reaction in 
the vessel walls. Berger and Weitz and, the next year, Rackemann and Greene 
found asthma and periarteritis associated. 

The condition is not so uncommon as was supposed. From the first deserip- 
tion by Kussmaul and Maier in 1866 until 1939 only about 200 eases had been 
reported. To date the number is about 400. The difference in numbers is 
probably due to increased recognition of the condition. Arkin (1930) stated 
that the organs most frequently involved are the kidneys, heart, liver, muscles, 
peripheral nerves, and the gastrointestinal tract. Vessels of the skin, brain, 
or testicle may be involved. 

There is a patchy scattering of the affected vessels, and various stages of 
the involvement may be seen at the same time. All coats of the vessels are 
ee de ee erheortce eer oe ine media followed by poly- 

SON vies: a ee 8, lymphocytes, and plasma cells. Later 
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: aced by hbrosis. Infaretion and fibrosis 


are found in the affected organs, and aneurysms of the vessels are common. 
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The onset may be with chills and high fever, leucoeytosis, possibly an eosin- 
ophilia, and manifestations of severe infection. The symptoms vary with the 
location of the process. They may be chiefly renal, cardiac, or neural. There 
may be icterus, splenomegaly, and adenopathy. Abdominal pain may be severe. 
There may be polyneuritis or polymyositis. The symptomatology is so varied 
that the diagnosis is confirmed only by biopsy or at autopsy, but many cases 
are now being diagnosed antemortem. 

Rich (1942) found lesions characteristic of periarteritis in seven patients 
who had serum sickness and four of whom had also had sulfonamides, and, soon 
after, he published a report upon a typical periarteritis developing in a patient 
who was given sulfonamide. Rich and Gregory then showed experimentally 
that periarteritis nodosa could be produced in rabbits by establishing a condition 
analogous to serum sickness in man. They believe that periarteritis nodosa is 
a manifestation of the anaphylactic type of sensitivity. 

Reiman (1948) reported two cases regarded clinically as trichinosis who 
developed lesions typical of periarteritis nodosa, and he suggested that trichi- 
nosis as 4 ‘‘disease with strong allergic manifestations may in certain instances 
serve as one cause of the syndrome called periarteritis nodosa.’’ McCall and 
Pennock (1943), however, reported ten patients with widespread necrotizing 
arteritis who had had neither serum nor sulfonamide and they considered the 
reaction to be a specific one but in blood vessels previously sensitized by some 
nonspecific toxin. 

The present consensus is that this condition is an expression of sensitivity 
and is due to an antigen-antibody mechanism. 


CHAPTER LXXVIII . 
MISCELLANEOUS DISEASES 


Loeffler’s Syndrome.—Loeffler in 1932 described this syndrome. He con- 
sidered the condition a transitory and migrating pulmonary consolidation with 
high eosinophile counts, with almost complete absence of symptoms and physical 
signs. Fever rarely was present, and the patient’s condition was good, The 
areas of consolidation moved from one area to another within a period of a few 
hours or a day or two. <A positive diagnosis was made only by x-ray. 

Various etiologie factors have been suggested. Engel (1936) reported pa- 
tients who had seasonal recurrences, usually toward the end of May, while 
subsequent reports indicate an increased frequeney of the condition in the mid- 
summer months. Meyer reported a patient with rhinitis, conjunctivitis, angio- 
neurotic edema, eosinophilia, with pulmonary consolidations. The condition 
apparently was due to pollen. Hansson found two children infested with asearis 
and with pulmonary consolidation. Wright and Gold found in 26 eases of 
ereeping eruption that there were nine who showed pulmonary infiltration, 
blood and sputum eosinophilia, and few other signs or symptoms. Skin tests 
with worm extract gave positive reactions in 23 of the 26. Randall reported a 
patient whose symptoms and signs cleared under ten daily injections of emetine 
and he thought the condition might be due to amoebic infection. Miller’s case 
had 85 per cent eosinophilia without any etiologic factor which could be dis- 
covered, Treatment with Mapharsen was successful. 

Symptoms are few, and none is characteristie of the condition. 

Blood changes are limited to the eosinophilia which may be quite marked. 

The diagnosis is usually made by x-ray findings which show a pulmonary 
infiltration whieh moves about and which, on this basis, may he differentiated 
from other pulmonary lesions. Hennel] and Sussman gave a very satisfactory 
description of the lune findings and reported five patients, two of whom died. 
These two were believed to have had periarteritis nodosa. Biopsy done on one 
showed typical necrotizing lesions of the vessels. 

Many reports have appeared in the past few years probably indicating 
recognition of the condition rather than its rapid increase. Harkavy (1941) 
reported eight cases with pulmonary infiltration, asthma, polyserositis, and with 
eosinophiles in the sputum, the serous exudates, and in the perivascular infil- 
trations in the skin. He did not believe these were true Loeffler’s disease because 
of the prolonged pulmonary infiltration and the large effusions. 

The pulmonary infiltration is believed to be due to transient foeal edema 
(Pierce). Bayley reported the finding at autopsy of numerous irregularly 
shaped areas of increased density which were grayish yellow, firm, and resembled 
tubercles. In the lower lobes they were larger, dark red, and softer. There 
was considerable serosanguineous fluid in the pleural cavities, and the bronchi 
contained much mucosanguineous exudate. Sections from the consolidated areas 
showed masses of fibroblasts and collagenous fibers with many eosinophiles, 
plasma cells, lymphocytes, and a few giant cells. Some areas contained acid- 
Staining granular necrotic material with multinucleated cells and_ fibroblasts 
between the clumps of necrotie debris. Eosinophilic granules and laree his- 
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tiocytes, epithelioid cells, and fibroblasts were surrounding the central area of 
the lesion. In the outer zone were eosinophiles, plasma cells, and lymphoeytes. 
These lesions had the appearance of the lesions of rheumatic fever rather than 
tuberculosis. There was a marked inflammatory process in the arterial walls 
With areas of necrosis. No bacteria were found. 

Except in those patients in whom a definite etiologie agent can be imph- 
cated, treatment must be symptomatic. Arsenic has been reported to be of value. 

The prognosis is good, It is probable that many of these cases are un- 
diagnosed. Among those that are, the mortality rate is low. 


Tropical eosinophilia—This condition has been described only recently. 
The first cases reported were found in north India, and later from Australia 
and Singapore. With the return of men from military service in various parts 
of the world, it has been reported in European soldiers, and a few American 
cases have appeared. 

The“ etiologic factor is not known. It is believed to be an allergic reaction. 
It may involve all ages, races, and classes of people. There is no seasonal varia- 
tion, and the condition persists after removal of the patient from the area in 
which he contracted the disease. 

The disease usually begins with a feeling of malaise, anorexia, weakness, 
and fever which is usually not high. A dry, hacking cough, usually nocturnal, 
develops, and a wheezing expiratory dyspnea ensues. There is a leucocytosis 
and rather high eosinophilia. 

Examination reveals sibilant and sonorous rales and prolonged expiration. 
The sputum is scanty, tenacious, and glassy, with a considerable number of 
eosinophiles in it. In the acute stage about one-half of the patients have en- 
larged spleen. There is a mild degree of anemia with leucocytosis and high 
eosinophilia, and a moderate increase in the sedimentation rate. There are no 
significant changes in the blood chemistry. The urine and feces show nothing 
significant. 

The radiologic findings of the lungs are increased bronehial markings 
(Hirst and MeCann), a mottling which disappears after the first week (Hodes 
and Wood), or an appearance not unlike that of miliary tuberculosis (Emerson). 

No autopsy reports have appeared. 

There is some question as to the identity of this disease. It is difficult to 
distinguish from Loeffler’s syndrome. The pulmonary infiltration and high 
eosinophilia may also be found in asthma and in periarteritis nodosa. Without 
added knowledge regarding the etiologic agent there will probably continue to 
be confusion in the differentiation. 

Arsenic. has been used in the treatment of this disease, and the response 
is so dramatic in many instances as to suggest a spirochetal etiology for the 


disease. 


Epilepsy.— That epilepsy may be associated with allergy, particularly food 
allergy, is by no means a new suggestion. The conception probably had its 
earliest origin in a realization of the apparent similarity in many features be- 
tween migraine and epilepsy. However, in spite of a number of articles tend- 
ing to show that there may be an allergic factor in this disease, allergic treat- 
ment appears to have gained little headway. I have studied no large number 
of epilepties, allergically. I have seen a few cases, particularly in children, 
in whom specific dietary restrictions have appeared to be beneficial. I have 
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seen vastly more in whom we were able to establish nothing. Evidence to date 
precludes any great degree of enthusiasm for allergic idiopathie epilepsy, but 
it still remains possible that with improvement in methods of diagnostic study 
of the food allergies, future evidence will be more convincing. 

As far back as 1904 Spratling suggested that food idiosynerasy might be 
an etiologic factor in some cases. In 1919 Pagniez and Lieutaud noted leuco- 
penia in an epileptic patient following the ingestion of chocolate, a food which 
reeularly caused convulsions. Ward (1922) suggested protein sensitization as 
a cause of epilepsy. Howell (1923) reported skin tests on 14 epileptic children, 
13 of whom reacted to one or more foods. Wallis, Nicol and Craig (1923) 
tested 122 epileptics, finding 46 food-reactive. McCready and Ray (1924) re-* 
ported 9 cases in which food allergy appeared to be a factor in the causation 
of convulsions. Ward and Patterson (1927) observed positive skin reactions 
in 87 per cent of 500 patients at the Craig Colony for Epilepties and 56.8 per 
cent of 500 patients at the New Jersey State Village for epileptics. Among 
100 controls only 8 per cent gave positive reactions. 

Spangler (1927) stated that food histories or food diaries were more valu- 
able in the study of allergy in epilepsy than the usual method of skin testing. 

Adamson and Sellers (1933) found that the occurrence of allergic mani- 
festations in the antecedents of epileptics is higher than in normal individuals, 
but lower than in persons with hay fever and asthma. They found a low inci- 
dence of hay fever, asthma and eczema in epileptics. They found atopic 
reagins in 11 per cent of 100 epileptics. This was a much lower incidence than 
in other allergic conditions such as hay fever and asthma. 

We may conclude with regard to epilepsy that there is conflicting evi- 
dence; that in familial allergy epilepsy has not been proved to fit definitely 
into any of the interlocking facets displayed by the other allergic diseases ; 
that while there may be an allergic factor in epilepsy and evidence such as 
that just described is suggestive, until someone presents more convineing proof, 
in the nature of relief in a large series following allergic methods of therapy, 
idiopathie epilepsy must be cataloged as a primarily nonallergie disease in 
which occasionally allergy, particularly food allergy, may serve as an exciting 
secondary factor. 

Wilmer and Miller report a case of epilepsy relieved following the applica- 
tion of Rowe’s elimination diet in spite of failure of relief following specific 
dietary restrictions based upon positive skin reactions. Forman describes 10 
cases, relieved by allergic dietary restrictions. Three were still symptom free 
at the end of nine years. 

There is much clinical evidence that sensitization may be local in certain 
tissues of the body. This would explain the observation that a single indi- 
vidual may experience migraine from eating Irish potato, colitis from carrots 
and urticaria from celery. Davidoff and Kopeloff did craniotomies on 35 dogs 
and applied horse serum, egg albumin and other allergens directly to the brain, 
through the wound. No symptoms followed this primary application. Intra- 
venous injection of the sensitizing substance after several days resulted in 
weakness on the opposite side of the body from that into which the preliminary 
substance had been introduced in the brain. They interpreted this as evidence 
of localized cerebral sensitization in the region of the moto? areas. 

Méniere’s disease.—Duke, Rowe, and Richet all described this condition 
as allergic, and a few reports have appeared in later years. Williams (1947) 
believes that true Méniére’s syndrome is an allergie condition, Autopsy findings 
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in authenticated cases are ‘‘gross dilatation of the endolymphatic system chiefly 
of the scala media and the saceule and utricle. Degenerative changes are found 
in the organ of Corti and at times in the stria vascularis. Inflammatory changes 
have been conspicuously absent.’’? He believes this is not an antigen-antibody 
mechanism but due to physical allergy. Treatment consists of restriction of 
fluid, reduction of salt intake, enteric coated tablets of potassium nitrate (1 to 
2 Gm.) with meals, and nicotinie acid hypodermically beginning with 25 mg. 
and increasing by this amount until usually a dose of 100 mg. is reached 
and held. 


Other neurologic symptoms.—Peripheral neuritis is seen occasionally in 
serum sickness. It has been described as a symptom of allergy to foods and 
other excitants (Vaughan, MeKay, Campbell and Allison). An allergic factor 
in trigeminal neuralgia has been mentioned by Rowe (1928), Brown (1934) 
and Vaughan (1930). My own experience leads me to believe that it is not 
the cause of the disease and that while it may be a factor ir causing exacerba- 
tion of symptoms, trigeminal neuralgia is not relieved adequately by allergic 
treatment alone. 

Personality changes have been described, particularly by Shannon who 
observed remarkable improvement in disposition and scholastic aptitude of 
children after the avoidance of allergenic foods. Persons who are otherwise 
allergic often find that when placed upon an appropriate diet their sensation 
of constant fatigue or of mental depression amounting almost to psychasthenia 
is remarkably relieved, to return following breaks in the diet. 

Allergies, especially allergic children, are fidgety. The children find it diffi- 
eult to stay still, and during the diagnostic study they are usually wandering 
about, asking all manner of questions. Sometimes the condition is so marked 
as to suggest mild chorea. Duke has pointed out that the allergic parent of 
an allergic child is apt to be similarly fidgety and unnecessarily anxious and 
attentive during the child’s examination. 


Genitourinary symptoms.—These are infrequent. They include frequent 
and painful urination, tenesmus, urinary retention (due to urethral edema), 
renal colic, enuresis, vulval irritation and balanitis which may be due to the 
action of absorbed allergen or allergen locally applied as medication or 
contraceptive. 

Enuresis may be associated with allergy, more particularly food allergy. 
It may be the only allergic manifestation or may accompany other symptoms 
of allergy. Bray reported the allergic study of 15 children with enuresis. 
Three were relieved following the avoidance of positive foods. 

Menstrual disturbances have been reported as dysmenorrhea and men- 
strual irregularity. 


Arthritis The factor of bacterial allergy in arthritis and the arthritic 
response in serum sickness have been discussed. Harkavy and Hebald report 
a small series of asthmatics with associated arthritis. They found no evidence 
of atopic sensitization and ascribe the etiology to bacterial allergy. Young 
found no correlation between chronic arthritis and food allergy. There was 
a high percentage of skin allergy (past or present) in arthritic patients, put 
the reverse did not hold. A group suffering primarily from skin allergy did 


not have a high incidence of arthritis. 
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Fig. 333.—The nervous or psychic factor in allergic responses. This patient’s abdomen 
would balloon up, as shown above, within three minutes after eating certain foods, especialls 
orange juice, or after dipping the hand in ice water. Photograph was taken with the latter 
as the excitant. Breath holding or other obvious diaphragmatie manipulation did not ac- 
company this response. The back is not arched. The ballooning persisted although the patient 
continued to breathe normally. Relief followed dipping the hand in hot water. Abdominal 
distention is a frequent feature of gastro-intestinal allergy. However in the above case tht 
extreme degree and rapidity of response suggests a predominant psychie factor. The patient 
was not of the hysterical type. Allergic food avoidances have given relief through the two 
intervening years. Allergic therapy relieved, possibly through suggestion, 
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Rich and Gregory found that a large per cent of rabbits with experimental 
serum sickness showed cardiac lesions resembling rheumatic carditis. They 
also state that focal injury to connective tissue is common in both conditions ; 
rheumatic arteritis resembling periarteritis nodosa occurs in rheumatic fever; 
skin manifestations of serum sickness type occur fairly frequently in rheumatic 
fever; purpura is common to both; tissue eosinophilia may be found in the 
rheumatic heart; acute rheumatic fever, like serum sickness, has fever, arthritis, 
anaphylactic, cutaneous and arterial lesions, and the synovial exudate from the 
arthritis of serum sickness is identical with that from rheumatie joints. They 
also found the lesions of rheumatic pneumonitis identical with the pneumonitis 
due to sulfonamide sensitivity. 

Intermittent hydrarthrosis——The only form of arthritis in which there 
has been any large amount of evidence of an atopie factor, especially food 
allergy, has been intermittent hydrarthrosis. Such patients should be studied 
allergically but the possible bacterial factor should not be neglected. 

Miller and Lewin (1924) first suggested a sensitization factor in inter- 
mittent hydrarthrosis. A recent report by Lewin and Taub (19386) is of 
special interest in illustrating the possible delayed character of the reaction. 
Attacks had been intermittent- for ten years. Skin reaction was positive to 
English walnut and its ingestion was followed in 72 hours by a typical attack. 
Autopassive transfer was done, the patient’s serum being introduced into his 
own skin. He then ate liberal quantities of walnut. Within two hours the 
transfer site was positive, control negative, but he did not notice swelling of 
the joints until three days later. Thereafter the condition persisted for five 
or six days. Assuming that such a case might present a false negative skin 
reaction, the difficulty of tracing the excitant by means of the food diary 
becomes apparent. The interval between ingestion and reaction is confusingly 
long. 

Gout.—A number of workers have suggested an allergic background for 
eout, since the first communication of Billard (1910). Among the more ex- 
tensive analyses are those by Chauffard (1922), Widal, Abrami and Joltrain 
(1925), Llewellyn (1927), Guczent (1935), and Vallery-Radot (1937). It will 
be recalled that as early as 1850 Trousseau included gout with urticaria, 
asthma, migraine, etc., in the exudative diathesis. Recent European contribu- 
tions still emphasize the alternation of gout, asthma, urticaria, acute circum- 
seribed edema and migraine. Vallery-Radot points out that when gout is due 
to alcoholic beverages, only certain specific ones will cause the gouty reaction, 
It is not a matter of all wines causing the disease, but of one or a few types 
of wine doing it consistently while others may be taken with impunity. Those 
who ascribe an allergic background consider the uric acid deposits in the 
tissues as of secondary importance, the tissue response being primary. The 
latter has been described as a hyperergic inflammation with fibrinoid necrosis. 
Diaz (1932) believes that gout is basically an allergic disease and that a defect 
in urie acid metabolism exists in all allergies. 

Leri wrote ‘‘The acute attack of gout presents obvious similarities to the 
anaphylactic reaction: the suddenness of the attack which begins Just a few 
hours after the absorption of a minimal quantity of a certain food, often 
identical for one invalid but different for others; after the absorption of a 
glass of champagne or the eating of a truffle; the violence of the attacks and 
their intense congestive character ; the nervous and digestive symptoms which 
often accompany them; their sudden disappearance, are all characteristics 
which are common to gout and to the phenomena of anaphylaxis. 
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Llewellyn points out that sufferers from gout are extremely sensitive to 
a number of foods many of which are not at all rich in purine and some of 
which such as beer and wine contain none at all. He points out that the diet 
for gout gives relief when foods that are frequently allergenie are avoided, 
with no consideration of their purine content. He believes that gouty persons 
are sensitized to certain specific proteins. In beer he suspects the hordein of 
malt and the gliadin of other cereals. In wine he suggests the possibility of 
sensitization to yeast. In gout due to lead he suggests a hapten action, the 
lead combining with body protein to form a foreign protein. 

Vallery-Radot after a comprehensive review of the literature concludes 
that although the allergic origin of gout is not proven the preponderance of 
evidence favors such an explanation. 

Otologic symptoms.—The only two symptoms so far reported of signifi- 
cance are catarrhal deafness, usually associated with allergic coryza, and 
dermatitis of the external ear which may be atopic (foods) or contact 
(feathers, dust, earphone, hair dyes, cosmetics, etc.). 

Ocular allergy.Considerable experimental and clinical investigation has 
been done on ocular allergy. The work up to 1933 was reviewed by Wood 
while additional work to 1936 has been summarized by Hansel. The wide 
variety of clinical allergic ophthalmic disturbances is illustrated in the recent 
discussion by Ruedemann. 

This author has observed a surprisingly high incidence of allergy or, 
better, of an allergic factor in certain ocular diseases. He remarks that a 
number of lesions, particularly those of the fundus, have characteristies of both 
allergy and infection. Both etiologic factors may coexist as in nasal allergy. 

Conjunctivitis and blepharitis may be allergic, with perennial or seasonal 
symptoms. Seventy-eight per cent of 139 cases of conjunctivitis and blepharitis 
had clinical disorders of an allergic nature. Allergic conditions of the upper 
respiratory tract predominated. Elimination of offending allergens sufficed 
in the majority, but in from 30 to 35 per cent hyposensitization was also 
required. 

The following are illustrative cases. A druggist with severe conjunctivitis 
was found allergic, not to certain drugs as one might anticipate, but to feathers 
and house dust. Avoidance relieved his conjunctivitis. A boy with severe 
conjunctivitis was found allergie to chocolate, milk, banana, orange, carrot, 
celery. Relief followed dietary restrictions. 

A patient with vernal catarrh and history of recurring keratoconjunctivitis, 
corneal ulceration, chalazion and blepharitis marginalis ulcerosa, was relieved 
after avoidance of allergenic foods and inhalants and desensitization with ex- 
tracts of pollens, molds and house dust. 

Even when the cornea was involved alone with the conjunctiva in kerato- 
conjunctivitis, allergy was found at times to play a part. Sometimes the attacks 
of recurrent corneal involvement had even progressed to scarring. In these 
cases the chief offending allergens were pollens, house dust. molds, orris root, 
epidermals and, oceasionally, foods. In this condition as in the other mani- 
Festations of ocular allergy, treatment consisted of the customary local therapy 
such as holocian and epinephrine ointment, 3 per cent ammoniated mereury 
ointment, ocular rest, dark glasses, ete. 

In this last series contact allergy was found to be the most frequent faetor, 
followed by inhalant and ingestant allergy. Orris root is mentioned as an 


MISCELLANEOUS DISEASES 1069 
Important factor in some cases. Local treatment for the acute exacerbation 
combined with allergic therapy as a preventive produced satisfactory relief 
in 80 per cent. Recurrences invariably followed failure to adhere to the 
allergy regimen. 

A woman had severe superficial keratitis, severe conjunctivitis, recurring 
chalazion and ulcerations of the lid. Permanent relief followed dietary regula- 
tions together with coseasonal pollen desensitization, Another patient with 
similar complaint in whom the local pathology had progressed to the stage of 
denudation of the cornea was partially relieved followine desensitization with 
house dust and tuberculin. Following a recrudescence pollen sensitization was 
recognized. Tuberculin therapy was discontinued. Hyposensitization against 
dust and pollen was inaugurated, with excellent relief through the next pollen 
season. 

Ruedemann describes external ocular allergy associated with allergy to 
contact substances such as butyn, relieved by avoidance. These lesions may 
progress to corneal ulceration. 

Seasonal conjunctivitis or ‘‘vernal eatarrh’’ is usually due to pollen, and 
treatment on that basis is usually satisfactory. Bowen (1941) called attention 
to the fact that these cases are probably contact reactions and that treatment 
with pollen oil or oil together with water-soluble fractions of pollen gave best 
results. Some instances of this type of conjunctivitis are due to molds but 
these are usually not definitely seasonal. 

Nonseasonal conjunctivitis may be due to medication used in the eye and 
may be associated with a contact dermatitis of the lids. It should be remembered 
that sometimes a drug which is being used for relief of conjunctivitis from 
another cause may perpetuate the condition. A physician who had a vernal 
conjunctivitis from an early blooming weed used Butyn in the conjunctival sae 
for relief from the irritation. Instead of clearing, as it usually did, with the 
end of the pollen season, the conjunctivitis continued until it was found that 
the drug which gave him temporary relief from the discomfort was actually 
the cause of it. 

Cosmetics, nail lacquer, and other substances producing a contact dermatitis 
of the lids, seldom involve the conjunctiva. 

Noninflammatory edema of the optic discs and noninflammatory chorioret- 
initis may be based upon an allergic factor. Angioneurotic edema and migraine 
are frequent accompaniments in this group. Food allergy appears to be the 
commonest allergic factor. Allergy to tuberculin was observed in from 30 
to 40 per cent. The author stresses the importance of general care and the 
correction of any residual foci of infection. In view of the latter he makes 
no attempt to evaluate the influence of allergy in lesions of the fundus in the 
series studied. He-states, ‘‘We know that allergy is a factor in such cases, 
and we believe that the edema of allergy is a contributing factor in prolong- 
ine recovery. .. . Observation of a larger series of patients over a longer 
period of time will be helpful in arriving at a definite conclusion regarding its 
importance.’ 

The author emphasizes that the cases include those in which no evidence 
of focal infection or other apparent etiology could be established, cases m 
which such studies had been carefully carried out before considering allergy 
as an etiologic possibility. ‘‘To anyone practicing ophthalmology, it is appar- 
ent that the cases presented are those heretofore unexplained for the most 
part. We have found that many patients have had all foci removed and the 
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problem has been to find some cause for the recurring symptoms. We are 
aware that allergy is not the cause of all eye conditions, but we have had suffi- 
cient evidence to warrant further investigation and to continue this form cf 
treatment which has produced both symptomatic and physical improvement.’ 

Table LXXXI by Ruedemann illustrates the frequency with which per- 
sons with ocular pathology manifest other common allergic symptoms. 


TABLE LXXXI. OPHTHALMOLOGIC ALLERGY 


514 Cases or CLINICAL ALLERGY 























CLINICAL DIAGNOSIS — NUMBER OF CASES PERCENTAGE 
Perennial allergic rhinitis and bronchitis Urs ty 26.9 
Bronchial asthma J13 22.1 
Pollinosis (seasonal hay fever and asthma) 76 14.9 
Ocular allergy 51 10.0 
Allergic eczema 3 7.2 
Allergie headache 29 5.7 
Urticaria 27 5.2 
Gastrointestinal allergy 25 4.9 
Food allergy 10 a) 
Genitourinary allergy 5 0.9 
Salivary glands 4 0.8 





CONJUNCTIVAL AND LID MANIFESTATIONS OF ALLERGY 











External dermatitis 


5 cases 

Conjunctivitis 131 cases 
Blepharitis marginalis sicca 2 cases 
Blepharitis marginalis ulcerosa 2 cases 
Meibomianitis (chronic ) 4 cases 
Chalazion ; . 3 cases 
147 cases 


Total number of cases 





PRESENCE OF ALLERGIC STATES IN CONJUNCTIVITIS AND BLEPHARITIS 








Total number of cases 139 
Cases with clinical manifestations of allergy 108 
Diagnoses of allergy: 

Allergic rhinitis 59 

Gastrointestinal allergy 29 

Allergic dermatitis 11 

Migraine 6 

Allergic headache 5 

Bronchial asthma 3 
Total diagnoses of allergy 113 





EXTERNAL DERMATITIS 

















Total cases of external dermatitis 5 
Cases with clinical manifestations of allergy 4 
Diagnoses of allergy: , 
Gastrointestinal allergy 2 
Allergic rhinitis 2 
Allergic dermatitis 2 
: Total diagnoses of allergy 6 
ASSOCIATION OF KERATOCONJUNCTIVITIS AND ALLERGY 
Total cases of keratoconjunctivitis 4200~O*”W — 
Cases with clinical manifestations of allergy 22 


Diagnoses of allergy: 
Allergie dermatitis 4 
Allergic rhinitis 14 
Bronchial asthma al 
Gastrointestinal allergy 7 
Total diagnoses of allergy. 24 
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TABLE LXXXI—Conr’p 


ASSOCIATION OF NONINFLAMMATORY EDEMA OF DISCS WITH ALLERGY 





Total number of cases | 14 
Clinical manifestations of allergy 13 
Diagnoses of allergy: _ . 
Gastrointestinal allergy 
Allergic rhinitis : 
Migraine 
Allergic headache 
Total diagnoses of allergy 16 








noun 





LESIONS OF THE FUNDUS 











Edema of disc (noninflammatory ) 14 
Chorioretinitis 17 
Neuroretinitis i 
Optie neuritis with optic atrophy 2 
Total number of cases 40 





CHORIORETINITIS 








Total cases of chorioretinitis Wi 

Total cases with clinical manifestations of allergy 9 

Diagnoses of allergy: 
Migraine 
Gastro-intestinal allergy 
Allergic rhinitis 

Total diagnoses of allergy 10 


Ow 





Conclusions 


It should be borne in mind that many of the diseases discussed in the 
preceding pages are not primarily allergic. Allergy is but one among the 
possibilities. Other usually more important diagnostic and therapeutic con- 
siderations should receive due attention. On the other hand, even though other 
causes have been established, it is possible, especially if appropriate treat- 
ment has not given anticipated improvement, that allergic methods may aid 
materially. : 

The number and variety of allergic manifestations herein described are 
so great that it would not be surprising to find further additions to the list 
in the future. However, the original allergic diseases, hay fever, asthma, 
urticaria, acute circumscribed edema, dermatitis, migraine and gastrointestinal 
allergy, account for by far the majority of cases. The writer does not anticipate 
many additions to the list. Many of the unusual symptoms mentioned are so 
infrequently allergic that the literature contains little more than individual 
ease reports. Since allergists have without doubt been watching for similar 
allergic responses in primarily nonallergic diseases and yet have added no 
ereat number of case reports to the literature, we may safely presume that 
instances will remain infrequent. At the same time this does not justify one 
in ignoring the allergic possibilities in primarily nonallergi¢ disease when such 
a possibility has been shown to exist. For the proper utilization of all of its 
helpful potentialities, the practice of allergy cannot be divorced from the prac- 
tice of internal medicine. 


CHAPTER LXXIX 
THE NEED FOR CONTINUOUS LIFE-RECORDS 


In the final analysis, the student of allergy is in great measure a student of 
life. The study of allergy is the study of the reaction of living cells to their 
environment and to alterations in the environment. In observing altered reac- 
tions of living cells to those substances, living or dead, which surround them, 
we may hope some day to learn more of the normal life responses. The aller- 
gist must treat disease but he should realize that the disease under investiga- 
tion is but an end result, a tangible manifestation of a deeper, more funda- 
mental biochemical reaction, the mysteries of which must be solved before a 
complete understanding of allergy is arrived at. 

It is only while the reactive subject is alive that responses occur which 
may be adequately studied. The allergist gains relatively little information 
from the autopsy protocol. 

It is not surprising therefore that in the predisposed, reactions of an 
allergic character may appear in the earlier ages, even at birth. Indeed, the 
predisposing background may be followed still farther back, in the allergic 
inheritance of preceding generations. 

The concept that, for a better understanding of disease it must be studied 
in its iIncipiency, or better even before it commences, so that susceptible ter- 
rains may be recognized, is in no sense new. Leading clinicians have written 
essays on the subject. A few years ago the periodic health examination was 
proposed as a measure toward this goal. Sir James MacKenzie when 65 years 
old, gave up a splendid consultative practice in London to establish a small 
clinie at St. Andrews, Scotland, so that he might learn something of the earli- 
est manifestations of disease. Ile realized that clinical material in the ereat 
metropolitan hospitals was limited in great measure to the late results of 
disease-invasion and that such eases would never provide adequate opportu- 
nity for the study of predisposing influences and earliest manifestations. He 
selected a small town with a stationary, nonmigrating population which also 
had a good medical school. Here he hoped, through a long-time study of 
persons sick and well, to discover more concerning the origins of disease. 

The objectives of the St. Andrews Clinie were outlined as follows: ‘‘The 
main objects of research would be the early stages of disease, and the work 
would primarily consist of detailed observations of symptoms and the keeping 
of careful records. Prolonged observation of cases would be carried out in 
order to discover the significance of early symptoms, and researches would be 
undertaken with a view to ascertaining the mechanism of their production. ”’ 
We may hope that since the death of this ereat physician these objectives will 
still be strived for in this same clinic, now The 


: @ James MacKenzie Institute 
for Clinical Research. 


A similar long-time survey has been inaugurated in Cleveland under the 
able direction of the late T. Wineate Todd. in ‘‘the longitudinal study’? of 
children, by the Associated Foundations. In this study much attention is 
given to the earliest appearance of allergic manifestations. 


L072 


NEED FOR CONTINUOUS LIFE-RECORDS 1073 


Allergy provides the best series of basic phenomena for the formulation 
of a continuation-record of the life-and-disease history of a person from birth 
to death. Its seed is planted with the fertilization of the ovum. It 
up at any time during life, from the earliest years. It may recur intermit- 
tently throughout life. It may modify the picture of other disease. 
modify the life of subsequent eenerations. 


may crop 


It may 
In the individual, it terminates 
with death. A life history which records only the acute illnesses of childhood 
and the.degenerative diseases of advancing years, will be but a record of the 
morbid episodes of the subject, and notations will be decidedly intermittent. 
A record of one’s allergic experiences would be likely to contain notations 
for every year of life and would in great measure be actually the life-record 
of the individual. When we realize the high percentage of the population 
affected by allergy, major and minor, we must erant that such a life record 
could be used with practically all persons and that in the entire series there 
would be no more than enough negative controls. 

This idea, even as it applies to allergy, is not new. As early as 1885 
Jonathan Hutchinson, in discussing idiosynerasy, diathesis and kindred con- 
ditions, stressed the desirability of ‘‘life-records.’’ A person’s medical his- 
tory should commence at birth and be kept throughout life until death. It 
should be available, ‘‘to be produced to any medical man who may be con- 
sulted’? and should especially comprise mention of family tendencies, indi- 
vidual idiosynerasies and the diseases which have been passed through. 

‘“There are few of us without our idiosynerasies and the variety is innu- 
merable. If it should become the custom for parents to record some sort of 
life history of their children in permanent form from birth or infaney onward, 
noting all the peculiarities in an individual by the aid of medical observation, 
not only would much be done in the way of preventing subsequent errors in 
the treatment of disease but valuable contributions would be made to our 
knowledge of its real nature. It is not only as regards the prescription of 
our drugs that a knowledge of our patient’s peculiarities becomes important 
for use in practice. The advice we have to give in respect to places of resi- 
dence, mode of life, and of general management is often of far more im- 
portance than the medicine prescribed. Its wisdom or the reverse may depend 
on our knowledge or ignorance of the individual peculiarities, and those 
peculiarities frequently do not display themselves in any of the existing symp- 
toms, but can be recognized and revealed only by a correctly kept life-history.”’ 

Today the newborn baby receives as his first gift a dainty little pink or 
blue book with some such happy title as ‘‘Baby’s Life.’’ In it one finds beau- 
tifully decorated pages for recording the date of baby’s first laugh, first 
words. first shoes, first tooth, first short clothes, first steps, favorite toys, first 
Christmas, first prayer, favorite sayings and the like. While the value of these 
to posterity is questionable, there is usually also space for a very brief listing 
of the family tree and for records of growth in height and weight. Some oft 
the more advanced books have spaces for records of childhood diseases and 
for smallpox vaccination and diphtheria inoculation. 

This idea might well be enlarged upon to provide adequately for the medi- 
eal history of the individual. In this day of high-grade nearly indestructible 
looseleaf binders and of equally high-grade heavy paper, a looseleat indexed 
system would appear preferable. Each person would carry his book to his 
physician at intervals, possibly annually, for the insertion of BODApIDNs. le 
himself would make frequent notations through the year, whieh would be 
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condensed and summarized for the permanent record. Especially important 
for inclusion would be records of abnormal reactions, food and drug idiosyn- 
erasies, and the date and precise nature of various inoculations and the 
response thereto, serum injections being especially important. 

One might object that, knowing so much about themselves, many of the 
owners of such books would become too introspective, hypochondriacal. The 
writer has observed that in the last twenty-odd years since men and women 
have been emancipated from the repressions of the Victorian Age and have 
adopted more natural psychologic and biologie attitudes, hysteria and neu- 
‘asthenia have become much less pressing problems. The neurasthenic maiden 
aunt has given place to the self-controlled efficient unmarried business woman. 
In our allergic practice we have consistently avoided any semblance of secrecy 
or mystery as concerns the patient and have found that practically without 
exception, best result* are obtained if he or she understands correctly the 
intricacies of the allergic problem and program. 

If we are to derive maximum knowledge from such a lfe-record it should 
be supervised or edited from time to time by one especially trained in the 
procedure so that, later on, investigators with special interest in any group 
of the diseases to which flesh is heir, could aequire useful information there- 
from. 

Ramsay wrote quite truly, ‘‘We must look to the living to learn the laws 
of life, not to the dead.’’ 
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Abdominal allergy — (see 


allergy), 1050 


symptoms from angioneurotic edema, 1044 


Abelia allergen, 904 
Abseess, sterile, 663 
Absorption of allergens, 102 
delayed, in allergics, 196 
from intestines, 103 
phenomenon, 199 
in passive transfer, 201 
Aeacia, 614, 615, 616, 617 
allergen, 395, 874 
pollen, 615, 616 
Acclimatization in allergy, 111 
in physical allergy, 942 
Aceraceae, 616 
Acetylcholine in vagus activity, 125 
Achorion, 761 
Acid, hydrochloric, use of, 977 
therapy, 977 
Aene, 1047 
from bromides and iodides, 860 
Acnida tamariscina, map, 618 
pollen, 606 
Acorn (food), 357 
Actinie allergy, 68, 946 
test, 238 
Actinomyces, 760 


Activity, avoidance of, in prevention of con- 


stitutional reaction, 851 
Adhesive plaster dermatitis, 899 
substitutes for, 900 

Adrenal cortex, 967 
Adrenalin, allergy to, 881 

as fight-or-run hormone, 125 

in gelatins, 950 

in oil, 950 

in pollen treatment, 663, 664 

inhalation of, 950 

pharmacology, 948 

slow, 950 


to prevent constitutional reaction, 950 


use and dosage, 949 
use with atropine, 961 
Adrenalin-fast patients, 980 


state of being adrenalin-fast, 1009 


Aerobiology, 451 

Agar-agar (food), 338 

Age distribution in allergy, 61 
effect on white count, 228 


Agranulocytosis (see Granulopenia), 47, 859 


Agropyron repens, map, 562 
pollen, 568 
Agrostis alba, map, 554 
pollen, 550, 551, 552 
Ailanthus pollen, 617 
Air sampling methods, 401 
standard gravity technic, 454 
Air-conditioning for hay fever, 1021 
Alabama, pollen survey, 466 
Alarm reaction, 967 
Alaska, pollen survey, 167 
Alberta, pollen survey, 919 
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Alcohol and fixed drug eruptions, 863 
Alder, pollen, 574, 578, 579 
Alderwood allergen, 904 

Algae, 338 

Alkaline extracting fluid, 261 
Allergen, absorption from intestine, 


vagina, 102 
definition, 38 
food, 336 
fungus (see Fungi) 
in milk, 407, 408 
inhalant, avoidance of, 696 
inhalants, desensitization, 703 
interaction, 643 
nature of, 107, 108 
new, in environment, 31 
nonantigenic nature of, 31 
synergistic effect, 643, G44, 645 


Allergic diseases, 986 


cough, 46 
diagnosis, 130 
incidence of, 56 
equilibrium, 644 
facies, 84, 1016 
rhinitis, 1010 
diagnosis, 1016, 1019 
pathology of, 1014 
treatment of, 1021, 1024 
salute, 1017 
shock, 663 
skin diseases, pathology of, 1040 
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age distribution, 61 


an exaggerated physical response, 7 


as protective response, 110 
bacterial, 26, 720, 729 
contact, 46 
to chemicals, 910 

to drugs, 910 
definition, 36 
entomogenous, 809 
functional pathology, 21 
gastrointestinal, 147, 1050 
in cardiovascular disease, 1052 
in gastrointestinal diseases, 1050 
in hypertensive individuals, 1055 
in insane, 126 
in nonallergie diseases, 147 
increasing frequency, 3 
ingestant, 63 
inhalant, 63 
mechanism, 104 
minor, S87 
neurologic, symptoms in, 1063 
nonseasonal treatment of, 706 
ocular, 1068 
of eye, 1068 
on first exposure or contact, 28, 140 
pharmacology of, 948 
physical, 46, 236, 941 


uterus, 


Allergy and anaphylaxis, probable identity, 


physiology of, delayed response, protective. 
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to animal products, by contact, 906 
to biologie products, 879 

to drugs, 856 

to drugs contrasted to hyperergy, 
to endocrine products, 879, 965 


diagnosis and treatment, 879, 
ephedrine, 953 

fungi, 786 

gland products, 879 

insects, 809 

insulin, 834 

light, 946 

plant products, by contact, 884 


to 
to 
to 
to 
to 
to 
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to serum (see Serum allergy) 
transmission, 28 

Allerteen, 410 

Alligator p 376 

Alligator pear, 37¢ 


Allspice (food) , 385 
Almond (food), 865 
Alnus, spp., 574 


Altered physiology in allergy, 105, 
Alternaria in allergy, 789, 790 
Altitude, effect of, 67 
Amaranth family, 602 

spiny, 606, 607, 608, 62 
Amaranths, Ge bation, in United 

maps, 607 

Amaranthus, pollen, 606 
Ambrosia, pollen, 631 
Ambrosias, distribution in United 


maps, 634, 637 
Ambrosieae, 631, 634 
Amidopyrine (see Aminopyrine), 859 
Aminophylline, pharmacology, 959 
Aminopyrine, allergen, 869 
causing granulopenia, 859 
Ammonium chloride, 981 
Amphibia (food), 3898 
Amytal allergen, 871 
Anaphylactie shock, 662 
causes, 848 
frequency of, 842 
in physical allergy, 847 
prevention, 847, 852 
to food, 846, 1050 
to pollen reactions, 845 
to test materials, 846 
treatment, 852 
Anaphylatoxin, 17 
Anaphylaxis, 11 
and allergy, 27 
points of dissimilarity, 
of ee 20) 
bacterial, 72( 
definitions, = 
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diagram of reaction, 24 
in different animals, 20 


theories of, 12, 14, 17, 18, 23 
Andressen’s Diet, 295 
Anemophily, 438, 442 
Anesthesia, effeet of, 44 
Anesthetics, use of, 978 
Angelica, allergy to, 904 
Angina, pectoris, 1053 

due to aspirin, 1054 


due to pollen, 1054 
following aspirin, 864 
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as cause of 


856 


ifiel 


States, 


States, 


migraine, | 


INDEX 


Angioneurotic edema—Cont ‘d 
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Animal foods, biologie classification, 


from shampoos, 924 
historical, 1040 

of g% strointestinal tract, 
symptoms from, 1043 
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pollen, 442, 474 

392 
hairs and danders, lig 

products, allergy to, 906 


Animals, allergy in, 9 





Anise, 
Aniseed (food), 375 
Annual sage, 


Anthemideae, 
Antianaphylaxis, 22, 
Antibodies, 
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anaphylaxis in different species, 2 

relative susceptibility to anaphylaxis, 21 

oil, allergen, 901 

distribution in United States, 
map, 618 

saltbush, distribution 
map, 598 

wormwood, distribution 
map, 618 
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in United States, 


in United States, 


323, 978 

in blood of rabbits and guinea 
ngs, 25 

blocking, 50, 201, 326 

circulating, 16 

definition, 38 

Ehrlich’s theory, 23 

exhaustion of, 23 

fixed, or sessile, 16 

identity with reagins, 27 

in passive transfer, 192 

nature of, 16 


neutralization in crossed food sensitization, 


288 
tissue, in contact allergy, 885 
Antigen, definition, 38 


bacterial, in testing, 731 
of crustae x 1, 288 

of fish, 288, 396 

of fruits, aes 

of molluses, 288 


residue, 720 


Antigen-antibody reaction in anaphylaxis and 


allergy, 19 


Antipyrine, allergen, 860, 861 
Antisensitization, elinieal, 325 


historical, 323 


Antitoxins, 9 
Antivenin, 9 
Antuitrin, allergy to, S81 
Aphiochaeta agarici, allergy to, 814 
Apomorphine, use of, 964 
Appendicitis, 


148 


allergie faetor in, 149 


Apple family, 863, 612 


food, 363 


Apricot (food), 365, 904 
Arabie, 


gum, 386 


Aretaeus deseribed migraine, 3 

Arizona pollen survey, 467 

Arkansas, pollen survey, 469 

Arrhythmias in allergies, 1055 

Arrowroot (food), 347 

Arsenic, allergen, 860, 910, 912 
allergy to, 86] 

Arsphenamine allergens, 865, 910 
dermatitis, therapy of, 868 

Artemisia, distribution in United States, 

618, 625, 626, 630, 631, 634 


Arthritis, 1065 
allergy in, 47, 724 
Arthropods, 393 
Arthus phenomenon, 12, 25, 52 
clinical, 25, 663 
in drug allergy, 859 
in serum disease, 839 
Artichoke (food), 384, 385 


Artificial rose and conditioned reflex, 126 


Ascomycetes, 754 
Ascorbic acid, 975 
Ascospores, 749 
Ash, 621 
pollen, 622, 626 
Asparagus, allergen, 904 
food, 353 
Aspen, pollen, 568, 573 
Aspergillus, 755 
Aspirin, allergen, 863 
allergy, testing method, 865 
treatment with, 980 
Aster genus (pollen), 627 
Asthma age distribution, 61 
and sinus disease, 1000 
and tuberculosis, 996 
bronchoscopy in, 1005 
eardiae, 1055 
cause of death, 989 
deaths from, 989 
diagnosis, 135 
differential, 994 
due to pollen (see Pollinosis) 
extrinsic and intrinsic, 739, 740 
heart in, 992 
historical, 43, 986 
history taking, 135 
in Negro, 65 
incidence of, 56 
mucous plugs in, 989 
nonallergic treatment, 999 
pathology, 987 
powders, use of, 962 
prognosis, 992 
rhinologie factors, 740 
status asthmaticus, 993 
treatment, 1007 
allergic, 738 
rhinologic, 738 
with helium, 1007 
with histamine, 982 
x-ray, therapy, 1006 
x-ray findings, 995 
Asthmolysin, 966 
Atopen, definition, 38 
Atophan allergy, 875 


Atopic dermatitis, distribution in, 141 


history taking in, 141 
Atopy, definition, 37 


Atriplex, distribution in United States, map, 


598, 600, 602 

pollen, 599 
Atropine pharmacology, 960 

dermatitis from, 910 

use with adrenalin, 961 
Aurantia, dermatitis due to, 908 
Autogenous vaccine, 733 
Autonomic system, 113, 128 
Autopassive transfer, 202 
Avertin, use of, 979 
Avocado (food), 376 
Avoidance of cereal grains, 345 
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B 
Bacon (food), 406 
Bacteria, 720 
denaturization of, 721 
experimental sensitization, 26 
residue antigen, 720 
skin reactions to, 188 
specific carbohydrates, 721 
tissue reaction, 721 
tuberculin allergy, 722 
Bacterial allergy, 26 
and immunity, 725 
clinical, 729 
delayed reaction, 724 
diagnostic routine, 732 
haptens, 72! 
skin testing, 731 
specificity, 732 
treatment, 735 
type of reaction, 730 
vaccines, 733 
anaphylaxis, 720 
theory of hay tever, 1010 
Baking powder, 404, 413 
BAL, 868 
Balanced allergic state, 42, 644 
Balanitis, 1065 
Baltimore, pollen survey, 491 
Banana (food), 350 
Bandage, exclusion, 926 
Barbiturates, as allergens, 871 
use of, 980 
Barley (food), 341, 906 
dermatitis from, 905 
Barometric pressure, effect of, 66 
Bay leaves (food), 376 
Bean (food), 366, 904 
Bedbug, allergy to, 812 
Beech, distribution in United States, 
577 
family, 356, 576 
identification, 578 
nut, 356 
pollen, 582, 584, 585 
Beechnut (food), 356 
Beef (food), 406, 413 
Beer, 413 
Bee-sting, allergy to, 810 
Beet (food), 357, 358 
sugar, 602, 603 
Bell heather, allergen, 904 
Belladonna, allergen, 856 
dermatitis from, 910 
use of, 961 
Benadryl, 877, 984 
Benzedrine, inhaler, use of, 955 
pharmacology of, 955, 956 
Benzoin, dermatitis from, 910 
Bergamot, oil, 370 
Bermuda, allergens in, 64 
grass, 553 
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distribution in United States, map, 554 


pollen, 553 
survey, 522 
Bernton’s extracting flnid, 261 
Betula map, 575 
pollen, 571, 576 
Beverages, allergy to, 146 
Bhilawanol, 901 


Biennial sage, distribution in United States, 


map, 634: 
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wormwood, distribution in United States, 
map, 634 
Birch, distribution in United States, map, | 
Hie 
identification, 571 
pollen, 569, 578, 576 


Birds, 398 
Bitterweed, contact dermatitis 
Blackberry (food), 363 
Blackley demonstrated pollen etiology o 
fever, 9 
Bleeding heart, allergens, 
contact dermatitis to, 22 
Blepharitis, allergic, 921, 1068 
Blister fluid in passive transfer, 201] 
Blocking antibody, 50, 201, 826 
Blood, concentration in shoe e S10, yl 
pressure in allergic shock, 1055 
in anaphylaxis, 2 
Bone, development of, 84 
‘*Booster’’ doses, 675 
Borderline skin reactions, 
Bostock described hay fever, 
Boston, pollen survey, 492 
Botanie flora, a fae tor in allergy, 69 
Botanical classification of foods, 280) 
Botany of flowers, 484 
Box elder, 620 
distribution 
pollen, 617 
Boxing gloves causing dermatitis, 
Brain, tissue sensitization of, 22 
Brandy, 371, 413 
Brazil nut (food), 385 
Bread, substitutes, 419, 
Breadfruit (food), 355 
Bread-root (food), 348 
British Columbia jaa survey, 520 
Broceoli (food), 359 
dermatitis au 906 
Bromide allergen, 861, 869 
use of, 980 
Bronchial contact tests, 210 
Bronchiectasis, 996 
Bronchitis, allergic, 137 
Bronchoscopy, 1005 | 
Bronchospasm, 13 
early work, 20 
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Brussels sn ie food), 360 
Buckwheat family, 359, 598 
food, 355, 413, 415 
pollen, 593 
Buffered saline, 260 
Burky phenomenon, 726, 737 
Burning bush, 599, 602 


Burweed marsh eller: allergy to, 904 
distribution in United States, map, 641 
Butesin picrate, dermatitis from, 910 
Butterflies, aller rey to, 815 
Buttonwood, pollen, 610 
Butyn, use of, 965 
allergy to, 965 
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Cabbage (food), 359 
dermatitis from, 906 
Caddis fly, allergy to, 813 
Cade, oil of, allergen, 91, 

dermatitis to, 910 
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Caffeine pharmacology, 959 
Calberla’s solution, 4638 
Calcium, blood level in allergy, 
in physical allergy, 945 
use in milk avoidance, 976 
use of, 976 
California, pollen survey, 469 
Calmitol, dermatitis due to, 910, 
Camomile, allergy to, 902 
Canary grass, 556 
distribution in United 
Candida (see Monilia) 
albicans, 799 
Cane sugar (food), 845 
Canker sores, 46, 147, 1050, 1051 
esa oe La) (food ), 383, 906 
ites (food), 385 
Capillaries, area ripige (aa 
Capillary permeability, 
in exudates, 55 
Caraway (food), 375 
Carbohydrate, specific, 721 
Carbon paper as allergen, 903 
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States, map, 


increased, 


Cardiae asthma, 1055 
Cardiovascular disease, 1052 
Carditis, serum, 991 


Careless weed, pollen, 602 
Carpinus caroliniana, 
Carrot (family), 374 
food, 374 
Carya pecan, 565, 569 
Casein (food), 407, 410 
Cashew nut, 385 
Cassava (food), 348 
Cassia, oil of, allergen, 
Castanea dentata, 578 
Castor bean dust, 718 
Cat, anaphylaxis in, 21 
hair, 718 
Catalpa, pollen, 642 
Catarrh, vernal, 1068 
Catsclaw, 614 
Catsup, 4138 
Cattail pollen, 533, 536 
Cauliflower (food), 359 
dermatitis from, 906 
Cauterization, nasal, for 
Caviar (food), 397 
Cedar, allergen, 904 
mountain, distribution 
map, 532, 545 
530, 536 
Celeriac, 375 
Celery (food), 375 
contact allergen, 
Celiae disease, 1050 
Cellophane in patch testing, 900 
Cellu Dietetic Products, 413 
Cellular theories, 14 
Celtis occidentalis, 221, 
Cemac, 410 
Cereal grain avoidance, 
Chalazion, 1068 
Chard (food), 357 
Check list for foods, 1 
Cheese (food), 410 
Cheilitis, 147 
allergic, 919, 1050 
Chemie val similarity of related foods, 
theories of allergy, IS 
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Chenopodium, map, 594, 598 
pollen, 595 

Cherry (food), 366 

Chest, deformities of, in asthma, 997 

Chestnut (food), 356 
pollen, 578 

* wood, allergen, 904 

Chewing gum, 413 

Chicle, gum, 389 

Chicory (food), 384 
genus, pollen, 626 

Chive, 352 

Chlamydospores, 748 

Chloral allergen, 860, 861 
hydrate, dermatitis due to, 910 
use of, 980 


Chocolate (food), 373, 719 
Cholecystitis, allergic factor in, 148 
Chop suey, 413 
Chorioretinitis, allergic, 1069 
Chow chow, 413 : 
Christmas allergy, 719 
Chrysanthemum, 221, 640 
allergen, 902 
Chutney, 413 
Cigarettes, asthma, 962 
Cinchophen, allergen, 870 
Cinnamon, allergen, 904 
food, 3876 
Circulation, anaphylactic change, 21 
in anaphylaxis, 21, 22 
Citromyces, 758 
Citron (food), 369 
Citronella, dermatitis from, 910 
Citrus fruits, 369 
Civilization, effects of, 3, 5 
Cladosporium, importance in allergy, 791 
Cladothrix, 761 
Clam (food), 393 
Classification of fungi, 746, 747, 763 
Clematis, dermatitis from, 904 
Climate and allergy, 66 
Climatic changes in treatment of 
1009 
Clock’s extracting fluid, 261 
Clotbur, spiny, distribution in United States, 
map, 641 
Clothing dermatitis, 907, 914 
Clove (food), 885 
Clover, allergen, 904 
Coagulation time in anaphylaxis, 21 
Cobnut, 356 
Cocaine, allergen, 875 
allergy to, 964 
Coca Cola, 414 
dangers from, 964 
local application of, 964 
use of, 964 
Coca’s fluid, 261 
Cocibal hyposensitization, 325 
Cocklebur, 593 
contact dermatitis, 221 
distribution in United 
pollen, 639, 640 
Cocoa (food), 373 
butter, 373 
Cocobolo wood, allergen, 901 
Cocomalt, 414 
Coconut (food), 549 
Codeine, as allergen, S74 
use of, 963 


asthma, 


States, map, 641 
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Codliver oil, 396 
Coffee, 381 
Cold air tests, 241 
allergy, 110, 942 
tests for, 241 
Colic, renal, 1065 
allergic, 1050 
Colitis, mucous, 46, 1050 
historical, 148 
Collards (food), 359 
Collodion, use in patch tests, 219, 900 
Colorado, pollen survey, 476 
Coloring in toothpastes, cakes and ice creams, 
871 
Combined use of scratch and endermal tests, 
170 
Community surveys, 5 
Compensation in industrial dermatitis, 940 
laws, 936 
Composite family, pollen, 625 
Conditioned reflex, 125 
Condom dermatitis, 919 
Conidia and conidiophores, 751 
Conjunctival tests, 203, 648 
degree of delicacy, 208 
in serum treatment, 210 
stronger coseasonally, 208 
Conjunctivitis, allergic, 1068 
in fixed drug eruptions, 862 
Connecticut pollen survey, 479 
Constipation, allergic, 1050 
Constitutional reaction, 798, 
avoidance of, S48 
blood pressure bale AO 
causes of, 848, 852 
directions for avoidance, 852 
due to change of concentration, S49 
due to deterioration of extract, 849 
due to penetration of venule, 851 
due to physical exertion, 851 
due to too high dosage, 848 
due to too much in dosage, 851 
due to too rapid treatment, 848 
due to wrong antigen, 849 
effect of, on symptoms, 85a 
fatal, 847 
frequency, 894 
from endermal testing, 847 
from exceeding tolerance, 851 
from wrong econeentration, 850 
margin of safety, 848 
passive transfer, 199 
prevention, 847 
to sera, 823, 824 
treatment of, 852 
use of adrenalin in, 949 
Contact allergens in minor allergy, 10, 97 
allergie eoryza, 215 
allergy, altered skin reaction in, 886 
development after exposure, 885 
diagnosis, 139, 925 
evidence of allergic factor, 884 
of local sensitization, 886 
historical, 46 
incubation period, 886 
originally nonreactive skin in, 885 
to chemicals, 910 
to drugs, 910 
treatment, 925 
dermatitis, 35 
differentiated from ids, 985 


842, 843 
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Contact dermatitis—Cont ’d 
due to plants, 887 
history taking in, 139 
incubation period, 141 
location of lesion, 140 

diary, 927 

prolonged, producing sensitization, 885 
reaction in physical allergy, 237 

stomatitis, 223 

tests (see Patch tests) 

Contraceptives, dermatitis due to, 911 

Cooke’s postulates, 42 

Coriander (food), 375 

oil, allergen, 902 
Corn, contact dermatitis, 221, 901 
food, 343, 414, 906 
pollen, 537, 541 
Corneal ulceration, 1068 
Coronary occlusion, 1053 
vessels, anaphylaxis in, 21 

Cortical hormone, pharmacology, 966 
prevents anaphylaxis, 974 
relationship to vitamin, 974 
use of, 974 

Coryza, acute, among allergies, 133 

allergic (see Nasal allergy) 
Contact, 215 
Coseasonal treatment, 661, 666 
endermal, 668 
Rinkel’s method, 672 
Cosmetics, 713 
as allergens, 919 
author’s notes, 922 
Cotton, contact dermatitis, 221 
Cottonseed (food), 372, 414 
extract, 263 

Cottonwood, pollen, 569, 573 

Couch grass, 563 
distribution in United States, map, 562 

Cow, anaphylaxis in, 2 

Crab (food), 394 

apple, 364 
grass, 560 
pollen, 537 

Cranberry, 376 

Crayfish, 393 

Cream, 408 

Creosote bush, allergen, 904 

D> ) 

Cresol, dermatitis from, 910 

Crises, abdominal, 1050 

Cross sensitization to foods, proof of, 284, 

288, 289 
to related allergens, 278 

Croup, in allergies, 136 

Cuba, pollen survey, 523 

Cubé, 715 

Cucumber (food), 382, 906 

Curly dock, distribution in 

593 
map, 594 

Currant (food), 358 

Curry, 414 

Curves of pollen prevalences, 452, 457 

Cutometer, 179 

Cyclachaena xanthifolia, map, 641 

Cycle vomiting, historical, 46, 1050 

Cynodon dactylon, map, 554 
pollen, 553 

Cypres, pollen, 5380, 534 


United States, 
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D 


Dactylis glomerata, map, 545 
pollen, 547 
Daffodil, allergen, 904 
Daisy, contact dermatitis, 221 
ox eyed, allergen, 904 
Dale test, 14, 20 
Dandelion, 385, 627 
pollen, 622, 630 
Date (food), 349 
palm, pollen, 533, 535, 536 
DDT, 7b 
Deafness, catarrhal, 1068 
Death from constitutional reaction, 847 
from general anesthesia, 855 
from serum injections, 824 
Deer hair, 719 
Definitions, 35 
Delaware, pollen survey, 479 
Delayed reactions, conjunctival, 206 
in patch tests, 219, 220 
in skin tests, 180, 187 
Dematiaceae, 763, 764 
Demerol, use of, 964 
Denaturization of foods, 334 
Dendropogon usneoides, pollen, 564 
Dental plates, allergy to, 902 
causing stomatitis, 147 
Denture, allergy to, 902 
Denver, pollen survey, 476 
Dermal testing, 169 
Dermatitis, allergic, predisposing factors, 936 
atopic, distribution in, 141 
from silk, 815 
history taking in, 141 
chemical, 912 
definition, 884 
due to clothes, 907, 914 
due to drugs, 910 ° 
due to leather, 908 
due to plants, 884, 896, 898 
due to pollen, 896 
general discussion, 1040 
historical, 1040 
in food handlers, 905 
terminology, 884 
contact, chemical, 910, 912 
cosmetics, 919 
diagnosis, 139, 925 
due to adhesive plaster, 899 
of ear, 931 
treatment, 925, 933 
due to animal products, 906 
exfoliative, 47, 860 
due to gold compounds, 868 
due to sulfur, 870 
historieal, 47 
seborrheic, 931 
venenata, definition, 884 
Dermatophytid, 800 
Dermatosis, industrial, 934 
Derris root, 715 
Desensitization, 22 
by rectum, 332 
historieal, 323 
in animals, 22 
in drug allergy, 877 
nonspecific, 982 
oral, 328 
to foods, 326, $28 
Dewberry (food), 368 


INDEX 


Dextrose, extracting fluid, 261 
D.H.E.-45, 959 
Diagnosis of allergy, 130 
Diagnostic outline in contact dermatitis, 927 
program, 167 
Diarrhea, allergic, 1050 
Diary, contact, 927 
food, 297 
Diathermy in physical allergy, 945 
use in asthma, 1009 ; 
Dichloro-diphenyl-trichloroethane, 
Dicotyledonous foods, 356 
Dicotyledons, 565 
Dictaphone dermatitis, 919 
due to cylinders, 924 
Diet, ketogenic, use of, 977 
Andressen’s, 295 
elimination, 308, 311 
preliminary program, 292 
prescriptions, 293 
trial, 292, 295 
Digitaliswallergen, 860 
use in asthma, 1009 
Dill (food), 375 
Dinitrophenol, 6 
causing granulopenia, 859 
Directions for avoidance of reactions, 852 
for use of poison ivy extracts, 893 
Disappearance of skin reactions, 694 
Discussion with patient, 130 
supplementary, 156 
Diseases associated with allergy, 41 
District of Columbia pollen survey, 479 
Dock, curly, distribution in United States, 
map, O94 
pollen, 593, 595 
yellow, 592 
Dog, anaphylaxis in, 21 
hair, 718 
saliva, dermatitis due to, 909 
Dogwood, allergen, 904 
Dosage schedule, 654, 655, 658 
Dose, first, size of, 653 
top, size of, 657 
Dress dermatitis, 915 
shield dermatitis, prevention of, 917 
Drowning, deaths from, 248 
due to physical allergy, 68 
Drug allergy, 32, 856 
acquisition of sensitization, 857 
Arthus phenomenon, 859 
characteristic symptoms, 858, 860 
classification, 857 
desensitization in, 877 
diagnosis of, 876 
eruptions, 858 
family history in, 877 
fever in, 858 
fixed type dermatitis, 861 
geranulopenia, 859 
hapten factor, 856 
history taking in, 150 
leukopenie index in, 859 
passive transfer, 878 
questionnaire, 876 
sensitization to 
pounds, 878 
symptoms, 857, 860 
treatment of, 877 
rushes, characteristic response, 861 
sensitization, historical, 43 
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radicles within com- 
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Drugs, impurities causing allergy, S864 
allergenic list of, 861, 862,875 
Dryeo, 414 
Dunbar produced an ‘‘antitoxin,’’ 9 
Duo-adhesive in patch testing, 901 
Duo-liquid adhesive, use in patch test, 
Dust (see House dust), 7038, 706, 709, 710 
avoidanee, 707 
extract, 263 
oil, causing contact dermatitis, 22: 
Dyes, causing dermatitis, 912, 914 
in foods, causing allergy, 906 
taken internally, 913 
Dysmenorrhea, 1065 
D-zerta, 415 


E 


Ear, allergic manifestations of, 1068 
dermatoses of, 931 
Easter egg dyes, 913 
Echinococcus, allergy, 44 
Economie status, effeet of, 5 
Eezema, definition, 884 
historical, 1040 
perianal, 149, 1050 
Kezematogenic materials, 929 
substances, 891, 901, 922 
Edema, pulmonary, 50 
Effort syndrome, 942 
tests, 240 
Egg allergy, historical, 44, 400 
in infants, 402 
inheritance of, 400 
(food), 399 
foods containing, 403 
in virus vaccine, 404 
white, sensitization to, 403 
yolk, sensitization to, 403 
Eggplant (food), 381, 906 
Elastopatch, 216 
Elderberry (food), 385 
Elimination diet, 308, 311 
in aene, 1047 
in epilepsy, 1063 
in treatment of migraine, 1035 
Elliotson described hay fever, 3 
Ellis’ classification of edible animals, 392 
Elm, distribution in United States, map, 587 
fall blooming, 514, 584 
family, pollen, 584, 588 
identification, 582 
Emotion, effect of, 113, 119, 125 
Emotional upsets in fixed drug eruptions, 8638 
Emphysema, 990, 999 
differentiate from asthma, 996 
subcutaneous, in asthma, 990 
Endermal pollen treatment, 668 
skin testing, 183 
Endive (food), 384 
Endocrine preparations, allergy to, 879 
factors, 108, 113 
therapy, 965 
English plantain, 621 
distribution in United States, map, 618 
Enteropathogen, 734 
Entomophily, 488, 442 
Bnuresis, L065 
Environment, artificial, effect G1, 5,6 
as a factor in allergy, 69, 71, 109 
maladjustments in allergy, 114 
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Kosinophile counts in blood, 235 
leucopenia, 232 
Kosinophilia in allergy, 44, 50, 51 
in allergie wheals, 51 
in ne sal polyps, 1020 
in periarteritis nodosa, 1060 
significance of, 53 
nasal, a 
tropical, 46, 1063 
ee allergen, 9 
dermatitis, 910 
in treatment of migraine, 
pharmacology.of, 952 
side effects, 954 
synthetic, pharmacology of, 955 
use and dosage, 953 
Ephetonin, pharmacology of, 955 
Epidermal extracts, prepari ation of, 262 


i | 
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Epidermophyton, 761, 799 
Epilepsy, 1068 
historical, 44, 46 


Epinephrine (see 
allergy to, 881 
pharmac ology of, 948 

Nquilibrium, allergic, 644 

Ergotamine, contraindications, 958 
pharmacology, 957 

Ergotism, 958 

Eruption in drug allergy, 858 

Erythema, muliforme, 1046 
historieal, 46 

Hscalator program, 

Hstivin, 982 

Ether, by rectum, 979 
protection against shock, 979 
use of, 978 

Kuealyptus, allergen, 904 
oil of, in fixed drug eruptions, 863 
pollen, 640 

Evans’ fluid, 260 

Evolution of plant life, 

Exclusion bandage, 926 

Expectorants, 981 

Explosives, dermatitis from, 914 

Exposure, effect of, 109 
prolonged, 

Extracting fluids, 

259 


Adrenalin ) 


321 


337 


solutions, relative 
used by various 
Extracts, 257 
potency, 27] 
preparation of, 258, 262 
standardization, 267 
used in perennial treatment, 
Extrinsie asthma, 136, 739 
Eyelash preparations, allergy to, 921 


allergists, 259, 260 


678 


FE 


Facies, allergic, 1018 
“actors influencing sensitization, 
Fagaceae, D77 
“ie tapes (see Buekwheat ) 
False negative food reactions, 297 
skin reactions, 200 
positive food reactions, 292 
skin reactions, 185, 200 
iho 
allergy, 74 


’ 
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d76, 


amily history, 
incidence of 


Farina, 414 


merits, 
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Feathers, 710 

dermatitis, 906 

species and family specificity, 398 
Felt, dermatitis from, 907 
Fennel, allergen, 902 

food, 375 


Ferric chloride, in rhus dermatitis, 892 
Fertilization of plants, 436 

Fertilizer, 718 

Fescue grass, 563 

Festuca pollen, 563 

Fever, artificial, use in asthma, 1009 


due to sulfanilamide S70 
in drug allergy, 858 
Feverfew, eczema from, 
Field surveys, 465 
Fig, allergen, 904 
food, 3854 
Filbert, 3856 
Filter, Swinny, 183 
Fish, classification, 895 
crossed relationships, 
evolution of, 394 
Fixed dermatitis from 
drug eruptions, 861 
Flare, in skin test, 176, 179 
Flax family, 368 
Flaxseed (food), 369 
dermatitis from, 910 
extract, 263 
inhalant, (ey 
Flea bite, allergy to, 812 
Florida, pollen survey, 480 
Flowers, anatomy of, 454 
Focal infection, 737 
Food additions in 
“allergens, 71, 336 
allergy, acute, 1050 
age distribution, 63 
diagnostic program, 273 
history papa gc? set 142 
incidence of, 
symptoms of, “43 se 
treatment of, 32 23, 326, 325 
denaturization of. 33-4 
desensitization, 326 
diary, 297 
analysis of, 298 
directions, 305 
dislikes, 275 
extracts, preparation of, 264 
groups, 278, 288 
testing materials, 284 
idiosynerasy, 142 
oe 
oral, 328 
enone 279 
substitutes, on New York 
testing, evolution of, 274 
Foods, animal, 391 
as contact allergens, 905 
botanical classification, 280 
‘ausing allergy, 91, 94 
migraine, 1032, 1033 
eheek list, 144 
cumulative effeet of, 301, 321 
genetic classification, 278 
importance in pollinosis, 645 
mammalian, 405 
prepared, 412 


allergy, 


904 


396 


phenolphthalein, 


29 


escalator program, 32 


market, 390 
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Foods—Cont ’d 
tropical, 389 
unusual and exotic, 386 
Foreign body in chest, 998 
Formaldehyde, inhalant, 719 
Formalin, dermatitis from, 910 
Fowl, anaphylaxis in, 21 
food, 398 
Fragility of leukocytes, 231 
7\ r - . 
Frankfurters, 414 
Franseria, 637, 638 
Fraxinus, 620 
French dressing, 414 
Frequency (see Incidence) 
Frisket in patch testing, 218 
Frog, anaphylaxis in, 21 
Fruits, extracts, 265 
Fungi, 743 | 
allergy to, 786, 792 
as foods, 339 | 
atmospheric, 744 
classifigation, 744, 746, 752 | 
common allergens, 786 
eultivation and isolation, 794 
distribution of, 743 
and habitat, 743 
economic status, 744 
function of, 743 
general discussion, 71] 
glossary, 784 | 
identification of, 743, 752 | 
key to classification, 763 | 
preparation of extracts, 794 | 
reproduction, 746, 749 
skin reactions to, 187 
spores, 748 
Fungus allergy, 786, 797 
diagnosis of, 798, 799, 9383, 935 
incidence of, 786, 792 
therapeutic program, 793 
treatment of, 803, 805, 806 
infection, 797 As | 
differentiation from shoe dermatitis, 918 
of ear, 933 
surveys, 789 
Fur dermatitis, 906 
dyes, 914 
Furs, trade names for, 906, 907 


G 

Gaertmeria, 638 
distribution in United States, map, 637 
villardia, allergen, 904 
irlie (food), 351, 906 
istrointestinal allergy, 1050 

age distribution, 63 

diagnosis of, 1051 

history taking in, 147 

symptoms, 147, 1050, 1051 
Gelatin, 414 
Genes, in inheritance, 
Genetic classification of foods, 275 
Genitourinary symptoms, 1065 
Geography and flora, 70 
Georgia, pollen survey, 481 
Geranium, allergen, 904 
Gin, 414 
Ginger ( food), 351, 414 R 
Gland products, allergy to, 879 
Glandular therapy, 965 
Glucose, use of, 978 


an 
we es Me 
‘BY 68 


c= 
id 


1121 


Glue, allergy to, 397 
dermatitis to, 909 
Glycerin jelly, for pollen stains, 463 
Glycerosaline extracting fluid, 261] 
Gnat, allergy to, 809 
Gold compounds as allergens, 868 
Goldenrod, 624, 628 
Gooseberry family, 358 
food, 359 
Goosefoot, 602 
family, 357, 596 
pollen, 596, 602 
Gooseliver, 414 . 
Gourd family, 381 
Gout, 1067 
Graminal, 9 
Granulopenia, 859 
due to arsphenamine, 865 
historieal, 47 
Grape family, 371 
food, 371, 904 
vinegar, 372 
Grapefruit (food), 370 
Grapenuts, 414 
Graphic record of skin reactions, 179 
Grass, anatomy of, 538 
around New York City, 537 
associations, 535 
causing hay fever, 543 
contact dermatitis to, 221 
factors influencing importance in pollinosis, 
537 
general distribution, 535 
identification of, 542 
pollen, characteristics of, 542 
relative importance in pollinosis, 543 
Grasses, maps of distribution in United 
States: 
Bermuda, 558, 555 
canary, 956 
eouch, 563 
erab, 560 
fescue, 563 
foxtail, 563 
Johnson, 552, 558, 556, 557 
June, 546, 548 
low spear, 544 
orehard, 547, 548 
panic, 563 
paspalum, 561, 564 
redtop, 590, 551, Doz 
rye, 556, 559 
sweet vernal, 544, 546, 552 
timothy, 549, 550, 552 
velvet, 555, 556, 558 
Greasewood, 602 
Growth of allergic children, 84 
Guava (food), 385 
Guinea pig, anaphylaxis in, 21 
Gum arabic, 386 
karaya, 386 
tragacanth, 
Gumbo, 373 
Gymnosperms, 
pollen, 442, 


Gynergen, see 


386 

339, 530 

530 

ergotamine, 957 


H 


H-substanee, 17, 55, 104, 122, gg? 


in physical allergy, 244 
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Hackberry, contact dermatitis due to, 22 
distribution in United States, map, 59 
identification of, 584, 586, 589 
pollen, 586, 590 

Hair tonic causing dermatitis, 910, 912 

Halibut liver oil, 396 

Ham (food), 406 

Hamamelidaceae, 608 

Hand lotions, 92: 

Haptens, 32, 687, 728, 730 
and atopie allergy, 728 
and bacterial allergy, 728 
in drug allergy, 857 
in dust and food, 729 
in pollen allergy, 729 

Hat band dermatitis, 908 

Hawaii, pollen survey, 482 

Hay fever (see Pollinosis ) 

antiquity, 1010 

bacterial theory, 1011 

eure of, 675, 693, 705 
diagnosis of, 1016, 1019, 1020 
early reports, 3 

historical, 3, 9, 13, 42, 1010 
incidence of, 56 
nonallergic therapy, 1021 
pathology of, 1014 
pollens, 449 

resorts, 70, 524, 696 
Thommen’s postulates, 450 
treatment (see Pollinosis) 


Hazelnut (food), 356 
pollen, 576, 579 
Heart, anaphylaxis in, 21 
in asthma, 991 
Heat allergy, 110, 942 
test for, 238 
Helenium, allergen, 902 
contact dermatitis, 221 
Helium in treatment of asthma, 1007 
Hemlock, pollen, 534 
Hemorrhage, nasal, with purpura, 1049 
Hemp, western water, distribution in United 
States, map, 618 
Hepatitis, allergic, 858 
.due to einchophen, 870 
Heredity, 78, 109 
of allergy, 28 
of ege sensitization, 400 
theories, 76 
Herpes, allergic, 147 
due to arsenic and antipyrine, 860 
Heterophile antibody, 839 
Hexylresorcinol, dermatitis from, 910 
Hickory (food), 356 
identification of, 356 
pollen, 565, 567 
Histamine, historical, 54, 55 
in physical allergy, 944, 945 
in treatment of allergy, 982, 983 
-like substance, in bronchial secretion, 737 
wheals, 51 
Historical, 9 
History of allergy, antiquity, 3 
taking, 130 
in food allergy, 276 
Hog hair, 719 
Holeus lanatus map, 562 
pollen, JO. HOO) DOS 
Hollandaise, 415 
Honey, 415 
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Hop, 354 
as allergen, 904 
Hormodendrum, importance in allergy, 791 
Hornbeam, distribution in United States, 
map, 577 
pollen, 572, 574, 576 
Horse, anaphylaxis in, 21 
dander, 717 
food, 405 
radish, 362 
House dust, 71, 706 
allergen, nature of, 709 
causing contact allergy, 906 
fly, allergy to, 814 
Huckleberry family, 376 
food, 376 
Humidity, effect of, 66 
Humoral theory, 14 
Hydatid cyst, 44 
Hydrarthrosis, intermittent, 1067 
Hyoscyamus, use of, 961 
Hyperergy, definition of, 40 
in physical allergy, 942 
to drugs, 856 
Hypersensitiveness, definition, 38 
Hypertension, allergic factor in, 1055 
in asthma, 1055 
Hyperthyroidism, adrenalin increases in, 950 
increased by ephedrine, 954 
Hyphae, 744 
Hypnotics, use of, 978 
Hyposensitization, 23, 653 


I 
Iee cream, 404 
Idaho, pollen survey, 483 
Idiosynerasy, definition, 39 
to food, 142 
Ids, differentiation from contact dermatitis, 
801, 935 


Illinois, pollen survey, 484 
Immunity and allergy, 111 
relationship to anaphylaxis, 2, 14 
Impetigo, of ear, 932 
Incidence of allergy, 56, 106 
in inheritance of allergy, 73 
in major and minor allergy, 87 
in various countries, 5 
of ege sensitization, 399 
of fungus allergy, 798 
of migraine, 1035 
of milk allergy, 407 
of sinus disease, 737 
Increase in allergy, with civilization, 3 
Indiana, pollen survey, 485 
Indians, allergy in, 64 
Indigestion, absorption from intestines, 103 
Indirect method of testing, 191 
Industrial dermatoses, 932 
prevention and treatment, 938 
value of patch testing, 938 
Infant food substitutes, 409, 410 
Infection, focal, 737 
Information for food allergies, 412 
Infra red, allergy to, 947 
Ingredients of prepared foods, 413 
Inhalants, causing allergy, 96 
sausing migraine, 1038 
preparation of extracts of, 263 
treatment of allergy to, 702 
Inhalation tests, 213— 


INDEX 


Inheritance, 73 
Insane persons, allergy in, 126 
Insect ert (see Allergy, entomogenous), 
pollinated plants, 434, 436, 444 
Insecticides, 914 
Instructions (see Directions) 
Insulin, allergy to, 879 
hyposensitization, 880 
incidence, 879 
treatment, S80 
use of, 966 
Intelligence among allergies, 71 
Interaction of allergens, 643 
Intermittent historical, 47 
hydrarthrosis, 1067 
[Interpretation of skin reactions, 179, 184 
Intolerance, drug, 856, 857 
Intracutaneous pollen treatment, 669 
skin testing, 183 
Intrauterine sensitization, 12 
Intravenous test in arsphenamine allergy, 867 
Intrinsic asthma, 135, 738, 739 
Todides, allergens, 862 
use of, 981 
Iodine, allergen, 875, 910 
Todized oil, allergen, 875 
in asthmatics, 1005 
salt, allergen, 875 


Todoform, dermatitis from, 910 

Ionization, nasal, 1024 

lontophoresis, 1024 

Towa, pollen survey, 486 

Irish moss (food), 339 

Ironwood, identification, 572 
pollen, 572, 574, 576, 577 

Irreversible reactions, 52 

Iva, pollen, 639 

Ivas, distribution in United States, maps, 641 

Ivy, common allergen, 904 


J 
Jam, 415 
Javanese, allergy in, 64 
Jello, 415, 416 
Jelly, 416 
Jerusalem artichoke, 384 
Johnson grass, 553, 556, 557 
distribution in United States, map, 554 
pollen, 552 
Juglans, pollen, 565 
Jujube (food), 349 
June grass, 546 4 
distribution in United States, map, 545 
pollen, 548 
Juniperus, 530, 532, 533, 545 
Junket, 416 
K 
Kale, 359 
Kansas, pollen survey, 487 
Kapok, 263, 715 
Karaya gum (food), 386 
Karo syrup, 416 
Kentucky, pollen survey, 489 
Keratoconjunctivitis, 1068 
Ketogenie diet, use of, 977 
Kleenex, inhalant, 719 
Kochia, 599, 602, 603 
Kohlrabi (food), 360 
Kotex, allergy to, 904 
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Koumiss, 416 
Krameria, allergen, 901] 
Kremel, 416 

Kumquat, 370 


L 


Lacquer dermatitis, 890, 891 
Lamb (food), 406 
Lamb’s quarters, 596, 597, 602 
distribution in United States, map, 594 
pollen, 595 
Lanolin dermatitis, 910, 911 
Laurel, allergen, 904 
family, 376 
Laws, compensation, 936 
Laxatives containing phenolphthalein, 872 
Leather dermatitis, 908 
dyes, 914 
Leek (food), 352 
Legume family, 366 
Lemon (food), 370 
oil, allergen, 902 
Lens crystalline, organ specificity, 399 
protein, sensitization to, 727 
Lentil (food), 366 
Leptothrix, 761 
Lethane, 714 
Lettuce (food), 384, 906 
Leukocyte counts, accuracy of, 227 
effect of exercise, drugs, ete, 230 
fragility, 231 
normal variation, 229 
response to foods, 230 
in arsphenamine allergy, 859 
Leukopenia, due to accumulation of leuko- 
cytes in capillaries, 26 
after quinine, 859 
due to arsphenamines, 859, 867 
eosinophilic, 232 
in drug allergy, 859 
Leukopenic index, 225 
criticisms, 225 
in drug allergy, 859 
technic, 226 
Licorice (food), 385 
Life records, 1072 
Light, reaction to, 946 
Ligustrum, pollen, 620 
Lily family, 351 
Lime (food), 370 
Limequat, 370 
Linden family, pollen, 620 
Linseed, inhalant, 717 
oil, 369 
Lipstick dermatitis, 147, 877 
Liqueurs, 416 
Liquid arvon, dermatitis from, 866, 912 - 
Liver atrophy, acute, in drug allergy, 865 
extract, allergy to, 881 
reaction in allergy, 17 
Livestock as allergens, 71 
Lobster (food), 393 
Locust, identification, 612 
Loeffler’s syndrome, 46, 1062 
Loganberry (food), 365 
Lolium multiflorum, 556, 559 
perenne, 556 Re 
Loss of sensitization, 90, 92, 335 
Louisiana, pollen survey, 490 ; 
Lucretius’ deseription of food poisoning, 3 
Luminal, allergen, 860, 871 
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vn4c4 IEC 
Lymph nodes, enlargement of, 850, S09 
Lyophilization of serum, 202 


Lysol, dermatitis from, 910 


M 
Maearoni, 416 
Macaroons, 416 
Mace (food), 386 
Magnolia pollen, 567 
Mahjong dermatitis, 890 
Maine, pollen survey, 49] 
Major allergy, 57 
Malays, allergy in, 64 
Malignaney in chest, 986 
Mallow family, 372 
marshmallow, 3872 
Malt (food), 342 
Maltine, 416 
Malt-o-Meal, 416 
Mammallion, foods, 405 
Mango (food), 386 
Manioe, 348 
Manitoba, pollen survey, 520 
Maple family, 371 
food, 371 
identification, 616, 617, 619 
pollen, 617 
Marigold, allergen, 904 
Marking nut, 901 
Marsh elder, burweed, 639, 641 
contact dermatitis to, 221, 904 
distribution in United States, map, 6 
pollen, 635, 639 
Marshmallow (food), 372 
Maryland, pollen survey, 491 
Massachusetts, pollen survey, 492 
Maté (food), 386 
Materials for patch tests, 223 
Mattress, source of allergens, 706 
Matzoth, 416 
Maximum dose in, pollen treatment, 
Mayfly, allergy to, 812 
Mayonnaise, 416 
Mayweed, allergen, 904 
genus, 62! 
Mazon ointment, dermatitis due to, 911 
Measles type eruption due to luminal, S60 
Mechanism of allergy, 104 
Media, culture, Czapnek, 796 
Sabouraud, 795 
Mellin’s food, 416 
Memphis, pollen survey, 511 
Mendelian inheritance, 75 
Méniére’s disease, 1064 
historical, 46 
Menorrhagia, allergy, 1065 
Menstrual irregularity, 1065 


657 


70 


Menstruation and fixed drug eruptions, 863 


Mental ability among allergies, 72 
Menus, for elimination diet, 313 
for trial diet, 294, 295 
Mereurochrome, dermatitis from, 910 
Mercury, dermatitis from, 910 
Mesquite, 613 
distribution in United States, map, 618 
pollen, 617 
Mexican tea, distribution 
map, 598, 602 


in United State 
Mexico, frequency of allergy in, 5, 64 
pollen survey, 522 


Jaa 


4S, 


INDEX 


| Miami, pollen survey, 480 
_ Michigan, pollen survey, 495 
Microsporum, 761, 762 
Migraine, 1027 
age distribution, 62 
angioneurotic edema causing, 1029 
due to inhalant allergens, 1038 
| factors influencing results of, 1031 
nonallergic, 1035 
foods causing, 1033 
historical, 46, 1027 
history taking in, 149 
incidence of, 1029, 1035 
pathology of, 1028 
prodromata, 1030 
results of treatment, 1031 
treatment of, 1035 
with adrenalin, 950 
with ergotamine tartrate, 957 
Milfoil, allergen, 904 
Milk, allergy in animals, 409 
buffalo, 411 
crackers free from, 417 
food, 407 
goat, 409 
historical, 44 
human sensitization, 408 
malted, 418, 415 
proteins, 407 
sources of exposure, 409 
substitutes, 409 
synthetic substitute, 410 
Mimosa family, pollen, 612, 615, 616 
Mince meat, 416 
Minnesota, pollen survey, 494 
Minor allergy, 59, 87 
significance of, 99 
Mint family, 378 
food, 378 
Mississippl, pollen survey, 496 
Missouri, pollen survey, 496 
Moek turtle, 416 
Molds (see Fungi), 748, 792 
content in air, 68 
skin reactions to, 187 
Mollusea, 391 
Monilia, 745, 760, 763 
Monkey, 102 
anaphylaxis in, 21] 
use in passive transfer, 202 
Monocotyledons, 840, 349, 582 
Montana, pollen survey, 497 
Montreal, pollen survey, 521 
Moraceae (see Mulberry) 
Morning glory, 377 
allergen, 901 
Morphine, allergy to, 910 
Mosquito bite, 812 
allergy to, 812 
Moths, allergy to, 815 
Mountain cedar, distribution 
States, map, 545 
pollen, 580, 538 
| Mueor, 745, 753, 763 


ia 


in 


United 


Mucous membrane, response in allergy, 52 


tests, 203 
plugs in asthma, 988 
Muewort, 629, 630, 631 
Mulberry, 353 
distribution in United States, 591 
map, 594 


Mulberry—Cont ’d 
family, 353, 586 
pollen, 588, 592 

Mull-Soy, 409 

Muscle spasm, 17, 50 

Mushroom, 792 
fly, allergy to, 814 
food, 339 

Muskmelon, 383 

Mussel (food), 391 

Mustard (food), 362, 417 
dermatitis from, 906, 910 
family, 359 

Mutton (food), 406 

Myecelia sterilia, 763 

Mycelium, 744, 746, 747 


Nail polish, 923 my 
Narcotics, as allergens, 874 
contraindications, 962 
pharmacology of, 962 
Nasal allergy, 1010 
diagnosis, 1016, 1019 
differential diagnosis, 1019 
history taking, 132 
nonallergic therapy, 1021 
pathology of, 741 
perennial, therapeutic program, 
radium treatment, 1024 
x-ray treatment, 1024 
contact tests, 211, 648 
intramucosal tests, 215 
ionization, 1024 
reactions, 211 
secretion, cytology, 
diagnostic study, 
surgery, 1024 
effects of, 742 
Nashville, pollen survey, 511 


234 
233 


742 


INDEX 





Natural allergens, use of, in nasal contact, 


211 
Nature of allergen, 107, 108 
determines sensitization, 108 
Nausea, allergic, 1050 
Nebraska, pollen survey, 498 
Nectarine (food), 365 
Negroes, allergy in, 65 


Neosynephrine, pharmacology of, 955 


Nervous factors in allergy, 119 


Neuralgia, trigeminal, allergic factor in, 1065 | 


Neuritis, allergic, 1065 
due to gold compounds, 868 
in fixed drug eruptions, 862 


Neurodermatitis (see Dermatitis atopic), 141 


Neurologic, allergic reactions, 1065 

Neuroretinitis, allergic, 1071 

Nevada, pollen survey, 499 

New Brunswick, pollen survey, 521 

New Hampshire, pollen survey, 500 

New Jersey, pollen survey, 501 

New Mexico, pollen survey, 501 

New York, pollen survey, 502 

Newspapers as allergens, 903 

Nickel, allergy to, 106 

Niggertoe, 385 

Night asthma, 135 

Nitritoid crises, 865 

Nitrogen determination, 267, 269, 

Nonallergic factors in migraine, 1032 

Nonspecific desensitization, 102 
therapy, 114 


Noon, early work on pollinosis, 13 
pollen unit, 649 

North Carolina, pollen survey, 503 

North Dakota, pollen survey, 504 
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Nose, differential diagnosis of infection and 


allergy, 1019 
Nova Scotia, pollen survey, 521 
Novaldin, allergen, 869 
Novocain, dermatitis from, 910 
Nupercaine, dermatitis from, 910 

use of, 965 

Nutmeg (food), 385 
Nutramigen, 410 
Nutria, dermatitis from, 907 


O 
Oak, acorn, 357 
distribution in United 
identification, 580, 581 
pollen, 578, 583, 584 
wood as allergen, 904 
Oats (food), 342, 906 
dermatitis from, 905 


States, 


map, 


982 


Occasional exposures and minor allergy, 100 
Occupations, diagnostic criteria in skin dis- 


ease, 937 
excitants in, 913 
as a factor in allergy, 71 
important allergens in, 914 
ocular allergy, 1068 
Ohio, pollen surveys, 505 
Oidia, 748, 760 
Oidiomyein, 803 
Olson 
cottonseed, 372 
fish, 3896 
grape seed, 371 
iodized as allergen, 875 
iodized in asthmatics, 996 
linseed, 369 
olive, 376, 417 
plant, for testing, 22 
preparation of extracts of, 267 


yellow T causing watch strap dermatitis, 


908 
Ointments, sensitization to, 220 
therapeutic sensitization to, 911 
Oklahoma, pollen survey, 506 
Okra (food), 373, 904 
Oleomargarine, 417 
Olive family, pollen, 620 
(food), 376 
Onion (food), 351, 906 
Ontario, pollen survey, 521 
Ophthalmic. tests (see Conjunctival 
Bae OG 
Ophthalmographia, 206 
Opium, allergen, 874 
Optie atrophy, 1071 
dises, edema of, allergic, 1069 
Orache, distribution in United 
598, 602 
Oral desensitization to foods, 328 
sensitization, 102 
Orange (food), 869 
Orchard grass, 547 
distribution in 
pollen, 548 
Oregon, pollen survey, 507 
Organ in plants, 897 
specificity, 879 


United States, 


States, 


map, 


tests), 


map, 


545 
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Orris root, 711 

as allergen, 902 

extrac t, 263 
Ostrya virginiana, 574, 977 
Otologic symptoms of allergy, 1068 
Outline for study in contact dermatitis, 927 
Ovarian hormone, allergy to, 883 
Oxygen, in treatment of asthma, 
Oyster (food), 391 

plant (food), 384 
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P 
-ablum, 417 
alm family, 349 
pollen, 583, 585, 536 
Palmer’s amaranth, distribution in 
States, 604 
map, 607 
pollen, 604 
Pancreatin, allergy to, 881 
vanic grass, 563 
distribution in United States, map, 562 
Papaverine hydrochloride, use in ergotism, 
964 
Paper, as an allergen, 903 
mulberry, distribution in 
map, 994 
pollen, 592 
toxicity, 591 
Papilledema, allergic, 1069 
Papular urticaria, 1044 
Paradichlorobenzene, 715 
dermatitis, 917 
Paraldehyde, use of, 980 
Paraphenylenediamine dermatitis, 912 
Parasympathetic system, drugs which act on, 
960 
physiology, 124 
-arsley, cow, 904, 906 
(food), 375 
-arsnip, cow, as allergen, 904 
(food), 875 
Parthenium as allergen, 904 
contact dermatitis, 221 
Paspalum, distribution in United States, map, 
562 
grass, 561, 564 
Passive sensitization, 191 
transfer, 191, 199 
constitutional reaction, 201 
in allergy acne 201 
in conjunctival test, 209 
in internal structures, 211 
in physical allergy, 244 
in pollinosis, 648 
in rectum, 211 
interpretation of readings, 198 
significance of, 200 
skin graft in contact 
technic, 193 
Walzer’s work, 112 
-atch tests, 216 
degrees of reactions, 220 
duration of observations, 926 
for gold sensitization, 868 
historical, 4 
in arsphenamine allergy, 867 
in industrial dermatitis, 938 
in pollen dermatitis, 897 
in rhus dermatitis, 891 
materials, 220, 22 


,>-- 


United 


United States, 


allergy, 886 











INDEX 


atch tests—Cont ’d 
routine, 929 
selection of site, 92: 
sites for testing, 218 
standard test materials, 929 
substitutes for adhesive, 900 
with drugs and ointments, 220 
with plant extracts, 221] 
Patch-abrasion test, 182 
-athology, of allergy, 21, 48 
of asthma, 987 
of hay fever, 1014 
of migraine, 1028 
of skin diseases, 1040 
Pea, 367 
Peac th (food), 865, 904 
pollen, 612 
Peanut (food), 367 
Pear (food), 364 
Bee 356, 565, 568 
distribution in United States, 
Pectin in jellies, 364 
Pemphigus-like eruption due to quinine, 865 
Penicillin, reaction to, 151 
and trichophytin, 804 
as allergen, 873, 981 
Penicillium, 756, 981 
Pennsylvania, pollen survey, 508 
Pepper, black (food), 386 
Peppers (food), 380 
Peptie ulcer, 147, 148 
therapy, 330 
Perennial therapy, 674 
Periarteritis nodosa, 46, 52, 1060 
Personality changes, 1065 
Pertussis, vaccine, 1009 
Pets, as allergens, 71 
Phalaris canariensis, map, 554 
pollen, 498 
Pharmacology, 948 
Phenolphthalein, fixed dermatitis 
preparations containing, 872 
Phenylethanolamine, pharmacology of, 955 
Phenylhydrazine dermatitis, 910, 924 
Philadelphia, pollen survey, 508 
Phleum pratense, pollen, 552 
Photo developers, dermatitis from, 914 
Photosensitivity, 946 
Phycomycetes, 752 
Physical allergy, 236, 941 
causing drowning, 243 
combined sensitization, 243 
histamine treatment in, 983 
historical, 46 
hyperergy in, 942 
passive transfer, 244 
pathogenesis of, 943 
test methods in, 237 
therapeutic importance of, 245 
treatment of, 245, 944 
with atopy, 245 
theories of allergy, 17 
Physiology of allergy, 101, 119 
Physostigmine de rmatitis, 910 
Pickles ( food), 383 
Pieric acid, dermatitis from, 910 
Pigmentation, in fixed drug eruptions, 861 
Pigweed family, 602, 604, 607, 628 
Pillow, covers, 710 
substitutes, 71] 


map, 969 


from, 871 


INDEX 


Pine, needles as allergen, 904 
nut (food), 339 
pollen, 530, 531 
used in conjunctival tests, 206 
Pineapple (food), 350 
Piness extracting fluid, 261 
Pipette shaker, 226 
Piqueria, 642 
Pirquet, early work, 12 
Pistachio (food), 370 
Pittsburgh pollen survey, 508 
Pituitary extract, allergy to, 881 
use of, 966 
P-K reaction, 191 
Placental transmission, 29 
Plane tree family, 610 
pollen, 610 
Plantain, English, distribution jn 
States, map, 618 
family, 621 
pollen, 623 
Plants, causing contact dermatitis, 221, 222 
dermatitis to, 884, 896, 898 
edible, 338 
life zones of, 445 
oils from, causing dermatitis, 218, 221 
useful and useless, 697 
Plastics, dermatitis from, 919 
Platanaceae, 610 
Plum family, 364 
(food), 365 
Poa annua, 544 
pollen, 544 
pratensis, map, 545 
pollen, 546 
Poison ivy (see Rhus), 887, 889 
preparation of extract, 895 
oak, 887, 889 
sumac, 888 


Pollantin, 9 
history of, 1013 
Pollens, abundance of, 443 
active agent, 651 
anatomy of, 435 
avoidance of, 696 
causing hay fever, 442 
clouds, 443 
collecting, 257 
conservation, 444 
counts, 463 
air sampling device, 458 
conversion factors, 460 
dermatitis, 896 
in diagnosis and treatment 
testing for, 897 
development of, 434 
distances carried, 443 
distribution, 442, 465 
meteorologic factors, 444 
dosage, 649 
small volume, 656, 672 
entomophilous, importance in allergy, 444 
family and species specificity, 683, 684 
fertilization, 441 
furrows, 440, 
grain, anatomy of, 438 
average size of, 439 
tetrad formation, 440 
haptens, 729 
hay fever, 4 49 
identification, 463 


United 


of, S898 
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Pollens—Cont ’d 
importance in different states, 449 
msect vectors, 444 
longevity, 441 
methods of collecting, 257 
oils from, causing contact dermatitis, 221 
pores, 440 
prevalence at night, 449 
prevalences, in Richmond, 446, 447, 448, 
464 
rate of fall, 455 
Specific gravity, 455 
Stains for, 463 
survey of, local, 465 
therapy with adrenalin, 671, 692 
coseasonal, 666, 672 
and preseasonal, 671 
direction, 672 
program, 670, 672 
constitutional reactions, 694 
cure in, 675, 693, 705 
general discussions, 681 
intravenous, 692 _ 
oral, 690 
perennial, 674 
pick-up program, 679 
relative advantages of, 674 
problems of, 683 
reactions to, 664 
results of, 692, 693 
rush inoculation, 689, 690 
top dose, 657 
protection, 657 
topical desensitization, 689 
unit, 649 
toxicity of, 450 
zones, 445 
Pollination methods, 444 
weather and seasons, 445 
Pollinosis, differential diagnosis of, 643 
dosage standards, relative advantages, 653 
multiple sensitization, 683 
testing program, 646 
treatment of, general principles, 649 
preseasonal, 655 
program, 654 
Polyps, nasal, 1015 
significance of, 1019 
Pomelo, 370 
Poplar, 568, 569 
pollen, 568, 569 
Population surveys, 57, 87 
Pork (food), 406 
Positive skin reactions in normal persons, 59 
Postum, 417 
Potassium arsenate, allergen, 861 
nitrate in asthma powders, 962 
permanganate in rhus dermatitis, 892 
Potato family, 378 
Trish, 378 
sweet, 377 
Potency of extracts, 271 
Powder puff tests, 213 
Powders, asthma, use of, 962 
Prausnitz-Kiistner reaction, 191 
Prawn (food), 394 
Precipitin, 202 
definition, 38 
in serum sickness, 838 
Prepared foods and beverages, 413 ie 
Preseasonal pollen treatment, 658, 655, 658 
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Preservation of serum, 202 
Prickly pear, allergen, 904 
Primrose dermatitis, 886 
Primula dermatitis, S886 
Prince Edward Island 
Privet, 626 
as allergen, 904 
sausing contact dermatitis, 221 
pollen, 620, 622 
Privine, use of, 982 
Proeaine allergen, 875, 910 
Prognosis in asthma, 992, 993 
in migraine, 1031 
in pollinosis, 692 
Propadrine, pharmacology of, 955 
Propeptan therapy, 330 
Prosopis, 613, 618 
pollen, 613 
Protection, a factor in allergy, 110 
Protective reaction in allergy, 109, 113 
Protein absorption from intestines, 102, 103 
digestion, 10] | 
poison, 17 
poisoning, 121, 982 
definition, 37 
theory of, 53 
Proteose, urinary, 985 
Provisional program, 167 
Prune (food), 366 
Prurigo mitis, 1044 
Pruritus, 1046 
ani, allergy in, 149, 1051 
in fixed drug eruptions, 862 ' 
Psoriasis, 1047 
of ear, 931 
Psychogenie factors, 119 
Psychoses, allergy in, 126 
Puerto Rico, pollen survey, 
Puffballs (food), 339 
Pullman cars, source of allergens, 709 
Pulmonary edema, acute, 1055 
in allergy, 131, 139 | 
symptoms from angioneurotie edema, 1044 | 
Pumpkin (food), 381, 906 
Puncture method of skin testing, 174 
Purposeless reactions, 111 
Purpura, 46 
due to drug allergy, 861 
from allergy, 1049 
from arsenicals, 865 
from gold compounds, 868 
Pylorospasm, 1050 
Pyrethrum, 713 
extract, 263 
pollen, 640 
Pyribenzamine, 877, 


pollen survey, speak 
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Q 
Quebec, pollen survey, 521 
Quercus, 578, 580, 581, 582, 584 
Questionnaire (see Incidence) | 
dietary, 144 | 
for asthma and hay fever, 137 | 
drug allergy, 876 
food idiosynerasy, 151 
inhalant allergy, 153 
migraine, 154. 
physical allergy, 153, 944 
for rheumatism, 
for skin allergy, 
general medical, 


for 
for 
for 
for 
for 


~ 
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Quince (food), 364 

Quinidine, allergy to, 865 

Quinine, allergy to, 865, 910, 911 
dermatitis due to, 910 


R 


Rabbit, anaphylaxis in, 20 
bush, distribution in United States, map, 
637, 638 
pollen, 635 
hair dermatitis, 906, 907 
Race distribution in allergy, 64, 65 
effect of, 5 
Radish (food), 362 
dermatitis from, 906 
Radium, treatment of nasal allergy, 1024 
Ragweed, annual prevalences in Richmond, 
447, 448 
contact dermatitis due to, 221 
dwarf or short, 633 
pollen, 635 
false, pollen of, 638 
genus, 631 
giant, 636 
pollen, 635 
pollen index, 524 
southern, pollen of, 636 
use of antigen, of giant or short, 850 
western, pollen of, 636 
Ragweeds, distribution in United States, 
maps, 632, 634, 637 
Rainfall, importance in pollen prevalence, 445 
Raisin (food), 371 
Rales, production of, 995 
Randolph’s stain, 235 
Raspberry (food), 363 
Rat, anaphylaxis in, 21 
Rattlesnake venom, 398 
Reaction, alarm, 967 
coincidental, 662 
constitutional, 664 
delayed positive, 180, 187 
from pollen oils, 898 
irreversible, 52 
positive, significance of, 646 
subeutaneous, 662 
systemic, 663 
to pollen therapy, 654 
toxic, 662 
Reading skin reactions, 179 
Reagin, definition of, 39 
identity with antibodies, 27 
Recipes for avoiding wheat, egg, 
419-433 
for elimination diets, 317 
Records of skin reactions, 186 
Recovery from sensitization, 92 
Rectal mucosa, 211 
passive sensitization, 211 
desensitization, 332 
Redroot pigweed, distribution in 
States, map, 607 


and milk, 


United 


Redtop, 550, 551 
distribution in 
pollen, 552 

Reflex reaction, 242 

conditioned, 125 

Refractoriness, 196 
in passive transfer, 197 

Reptiles ( food), 398 


United States, map, 554 


Resins, -ausINg dermatitis, 
Resorein, allergen, 910, 912 


914 


Resorts, hay fever, 69, 70, 524. 
Respirators s, 709 
Retention, urinary, 1065 


Reticulo- endothelial sy stem, 16 
Reversible reactions, 52 
Rheumatic fever, 47 
Rheumatism, allergy in, 723 
Rhizopus, 753 
Rhode Island, pollen survey, 509 
Rhododendron pollen, 672 
Rhubarb (food ), 855, 906 
Rhus, allergen in sap, 888 
allergy to, 106 
extract preparation of, 895 
poisoning from, 33 
dermatitis, 887 
diagnosis of, 891 
incidence of, 140 
mode of contact, S88 
patch testing, 891 
results of treatment, 894 
treatment of, 892, 893 
toxicodendron, 887 
vernicifera, dermatitis due to, 


Rice (food), 342, 343 

Rie ae work of, 11 

Richmond, pollen survey, 515 

Rickettsial vace ine, egg in, 404 
reactions, 404 


SST 


Roentgen examination of sinuses, 1020 
findings in asthma, 995 
ray, therapy in asthma, 1006 
treatment in nasal allergy, 1024 


Root beer, 418 
Roots, grass, 540 
Rose family, 362 
pollen, 612 
Rosenau and Anderson, 
Rotenone, 715 
Rubber dermatitis, 
Rum, 418 
Rumex, 593, 
pollen, 593 
Rungus, allergen, 904 
Russian thistle, 601, 602 
distribution in United States, 
pollen, 602, 603 
toxicity, 602 
Rutabaga (food), 359 
Rye (food), 340, 906 
grass, 5596, 559 
pollen, 537 


work of, 12 


914, 919 


map, 594 


Ss 


Sable dermatitis, 906 

Safemix, 347, 418, 419 

annual, distribution 
map, 618 

biennial, distribution 

map, 634 
(food), 378 A 
pollens, 630 


Sage, in United 


in United 


Sagebrush, 625, 626, 627, 630, 631 
Sago, 348 
Salami, 418 
Salicylic acid, 
Salix, 566 
pollen, 568 


allergy to. 912 


mieap, 
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States, 





States, 


Salsify (food), 384 

Salsola ited 598, 601, 602 
pollen, 602, 603 

Salt, iodized, as allergen, 875 

Salt Lake City, pollen survey, 514 

Saltbush, annual, distribution 

States, map, 598, 600 

Salvarsan allergy, 865 

Salvia, allergen, 902 

San Antonio, pollen survey, 512 
San Diego, pollen survey, 469 

Gaui Franei isco, pollen survey, 469 

Sand fly, allergy to, 813 
Sapodilla (food), 389 

Sareioes chips, 379 

Sare sobatus vermiculatus, 

Sardine (food), 397 
Saskatchewan, pollen survey, 

Satinwood, as allergen, 904 

Sausage, 418 

Savory ( food), 378 


in 


602 


522 


Baedcet: as allergen, 903 
Seallop (food), 391 
Searlatinal rash due to belladonna, 


Schultz test, 14, 20 
Scoring of bones, 84 
Seratch testing, 169 


instruments for, 173 


Seafood, skin testing to, 396 
Seaweeds, 338 
Semecarpus anacardium, 901 
Sensitization, definition of, 37 
development of, 724 
duration of, 90 
ease of producing, 7 
experimental, on humans, 30 
following oral administration, 
in the newborn, 29 
on first exposure, 29 
passive, 14, 25 
to horse serum, 822 
transient, 90, 335 
Serum accidents, 825, 837 
causes of, 837 
prevention of, 832 
allergy, acquisition of, 826 
deteetion of, 830 
prevention of, 830 
atopy, 823 
earditis, 991 
desensitization, 
disease, 822 
Arthus phenomenon, 839 


102 


834 


heterophile antibody, 8388 
immunologic findings, 838 


incidence, 822 
treatment, 841 


preservation for passive transfer, 


reactions, 823, 827 
homologous, 840 
sickness, 82¢ 
historical, 42 
symptoms, 824 
therapy, Coca’s rules, 834 
nonspecific, S41 


Sex distribution in allergy, 60 
Shad seale, 600 

Shaddock, 370 

Shallot (food), 852 


Shampoo, causing angioneurotic 


1129 


United 


S60 


202 


edema, 


924 
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Sheep sorrel, 593 
distribution in United States, 
pollen, 592, 593 

Shelmire’s plant list, 222 

Shock (see Constitutional 

anaphylactic, 50 
organs or tissues, 113 
definition, 39 
in blood vessels, 1059 
in epilepsy, 1064 
in fixed drug eruptions, 863 
therapy, 114 

Shoe dermatitis, 918 

differentiation 
918 
polish dermatitis, 919 

Shrimp, 394 

Shwartzman phenomenon, 

Side-chain theory, 23 
criticism of, 48 

Sighing respiration, 999 

Silk, allergen, nature of, 818 

allergy to, 815, 904 
atopy, 819 
extract, 264 
history of, 815 
Similae, 418 
Sinus disease in asthmatics, 
surgery in asthmatics, 1000 
Sinuses, transillumination of, 
x-ray of, 1020 

Sinusitis, differentiated from allergy, 

Site of allergic reaction, 16 
for patch eatin 925 
for skin testing, 173 

Skeptophylaxis, 330 

Skin diseases, 1040 

grafting in contact allergy, 886 
ret actions, in infants, 189 
disappearance of, 694 
on different parts of body, 173 
significance of, 644 
testing, 169 
effeet of adrenalin and other drugs on, 
951 
endermal, 183 
historie val, 45 
interpretation, 179, 
patch-seratch test, 
puncture method, 
relative values, 
169, 274 
reliability of, 190 
in food allergy, 276 
subcutaneous, 189 
technic of scratch test, 171 
variation in intensity, 977 
transplants in drug eruption, § 


map, O94 


reaction), 662, 694 


from fungus dermatitis, 


coo 


(aa 


737; 1000 


1021 


133 





184 
182 
174 
seratch 


and endermal, 


863 

Slides for counting pollen, 462 | 

Slow epinephrine, “950 

Smooth muscle spasm, 17, 50 

Snail (food), 391 

Sneezeweed, contact dermatitis, 22 

Soaps as allergens, 904, 914, 923 

Sobee, 409 

Social status as a 

Soil, effect of, 66 

Solidago, 628 
pollen, 627 | 

Sorghum, contact dermatitis 


factor in asthma, 71 


due to, 





( food), 344 


INDEX 


Sorghum—Cont ’d 
halepense, 553, 556, 557 
map, 554 % 
South America, frequency of allergy, 9 
South Carolina, pollen survey, 510 
South Dakota, ‘pollen survey, 511 
Soy bean (food), 366 
products, 409, 418 
recipes, 431 
Spanish moss, 564 
needle, 642 
Spas, for asthmatics, 69, 1009 
Spasm, smooth muscle, 17 
Spear grass, 544 - 
Specificity, species, 683 ; 
family, in plants causing dermatitis, 925 
organ and species, 396, 404, 405 
Spectrum, visible allergy to, 946 
Spinach (food), 358 
as contact allergen, 905 
Spinal fluid pressure in migraine, 1031 
Spiny amaranth, 608 
distribution in United States, map, 
pollen, 606 
clotbur, distribution in United States, map, 
641 
Splash reaction, 184 
Spleen, extract, use of, 966 
Sporangia and sporangiospores, 
Spruce as allergen, 904 
Sputum examination, 167 
Squash (food), 381, 906 
Squid (food), 393 
St. Louis, pollen survey, 496 
“tains for nasal secretion, 233 
for blood eosinophiles, 235 
Standard deviation, 228 
Standardization of extracts, 267 
of pollen counts, 458, 460 
Standards for skin testing, 179 
Starches, microscopic differences, 344 
Status asthmaticus, 993 
adrenalin fast, 980 
apprehension factor in, 963 
historical, 46 
use of narcotics in, 963 
thymicolymphaticus, 854 
Stier’s extracting fluid, 261 
Stilbaceae, 763, 764 
Stocking dermatitis, 917 
Stolons, grass, 540 
Stomatitis, 147 
contact, 223 
Stramonium, use of, 962 
Strawberry (food), 362 
dermatitis from, 906 
Streptococcus infection of ear, 
Streptomycin, allergy in, 874 
Streptothrix, 760 
Stryehnine, use in stimulating 
dermatitis from, 910 
Subcutaneous emphysema, 990 
reactions, 189 
Sugar, cane, 345 
maple, 371 


607 


748, 750 


931 


951 


adrenals, 


Suggestion, responsible for allergy, 129 
Sulfanilamide, as oils op 869 
Sulfarsphenamine, ‘ausineg asthma, S858 


Sulfonamides, use of, 982 
Sulfur, allergen, 870, 910 
Sumae, 888 


INDEX 


Summation effect of allergens, 643 
Suntlower, contact dermatitis, 22 
pollen, 640 
Sunlight, effect of, on allergy, 68 
Sunshine importance in pollen prevalence, 447 


Suppositories, vaginal dermatitis due to, 911 
Surgery of nasal sinuses, 1024 
Susceptibility to sensitization, 73, 106 
Sweet gum, identification, 608, 609 
pollen, 609, 611 
potato, 377 
yams, 378 
vernal grass, 543 
distribution in United States, 545, 
546 . 


pollen, 552 
Swelling of face due to drugs, 85 
Swinny filter, 183 
Swiss chard, 357 
Sycamore, distribution in United States, map, 
610 
identification of, 608, 610 
pollen, 610, 611 
Sympathetic nervous system, drugs acting on, 
948 
physiology, 123 
Symptoms, allergic, 
’ 88 
duration following exposure to allergenic 
foods, 322 
‘ improvement after constitutional reaction, 
853 
Synapoidin, 881 


population distribution, 


Synthetic ephedrine, pharmacology of, 955 
Syringes for allergic testing, 186 
Systemic reaction, 842, 847 
Tamale, 418 Ee 
Tangerine, 370 
Tansy, 902 
contact dermatitis to, 221 
Tanytarsus, allergy to, 814 
Tapioca (food), 348 
Taraxacum, 627 
Tartar sauce, 418 
Taxodium, 530, 534 
Tea, 373 
Teakwood allergen, 904 
Teeth, development of, in allergy, 84 
T emperature, effect of, on allergy, 68, 110 
Tendency to become sensitized, 106 
Tennessee, pollen survey, 511 
Terminology, 35 
Testing material, selection of, 188 
for physical allergy, care in, 942 
methods, 646 
Tests, for allergy to aspirin, 863 
for bacterial allergy, 731 
for serum allergy, 831 
Tetrabromfluorescein, in lipstick, 919 
Texas, pollen survey, Fie 
Theelin, use of, 966 
Theobald Smith phenomenon, 11 
Theobromine, oil of dermatitis from, 911 


Theocine, pharmac ology of, 959 : 
Theophylline, pharmacology of, 959 
Theories of allergy (see Allergy, 
Therapy, acid, 977 
nonspecific, 114 
Thiamine, as allergen, 
Thistle family, 384 


theory ) 


874 





1131 


Thommen’s postulates, 450 
Thromboangiitis, historical, 46 
obliterans, 1052 
Thyme (food), 378 
Thyroid extract, allergy to, 881 
Thyroxin, allergy to, 881 
iT imothy, 549, 550 
distribution in United States, 
pollen, 552 
Tissue pressure, 51 
response in allergy, 17 
Tobaceo allergen, 904, 1052 
dermatitis, 147 
extract, 264 
as an inhalant, 
Tolerance, limit of, 
Tomato allergen, 904 
(food), 379, 413 
Toothpaste, causing allergy, 871, 902 
Toronto, pollen survey, 521 
Total nitrogen unit, 651 
Toxin, as a hapten, Burky phenomenon, 726 
Toxicity of pollen, 450 
Tragacanth, gum, 386 
Transfusion reactions, 
prevention of, 841 
Transillumination of sinuses, 1021 
Trauma test, 241 
Treatment, of constitutional 
on symptoms, 853 
of contact dermatitis, 933 
coseasonal, 661, 666 
of drug allergy, 877 
of food allergy, 323 
of inhalant allergy, 
extracts, 649 
hypodermic, 326 
oral, 328 
of migraine, 1035 
of physical allergy, 944 
of pollinosis, 649 
of rhus dermatitis, 892 
preseasonal, 653, 655, 
technie, 654 
oral, 690 
perennial, 674 
preseasonal, intensive, 690 


of, 


map, 550 


716 


in pollen treatment, 851 


191, 840 


reaction, effect 


702 


658 


identification in winter, 580, 585, 
586, 590 

Trial diets, 292 
Trichophytid, 800 
Trichophytin, 761, 

dosage, 803 

preparation of extracts, 795 
Trichophytosis, 46 
Tropical eosinophilia, 
Truffle (food), 339 
Tryparsamide, allergy to, 865 
Trypsin, allergy to 881 
Tuberculariaceae, 763, 
Tubereulin allergy (see 

treatment, 732 
Tuberculosis, differentiation 
996 


Trees, 


799, 803, 805 


46, 1025, 1063 


764 
Bacteria), 721 


from asthma, 


Tulip bulbs, allergens, 904 
fingers, 904 
Tumbleweed, 608, (see Russian thistle) 
distribution in United States, map, 607 
pollen, 608 
Turnip (food), 359 
dermatitis from, 906 
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Turtle, anaphylaxis in, 21 
Twins, allergy in, 82 
Tyrothricin, as allergen, 874 


i 


Uleer, peptic, and allergy, 1050 
Uleeration, corneal, 1070 
Ulmus, 582, 584, 587, 588 
Ultraviolet hight, allergy to, 946 
Unger’s extracting fluid, 261 
Units, conversion, 656 
Noon’s, 649 
protein nitrogen, 651 
total nitrogen, 651 
Unna boot, 927 
Urethane, use of, 980 
Urinary proteose, 985 
Urination, painful, 1065 
Ursal (see Paraphenylenediamine), 912 
Urticaria, etiology of, 1041, 1042 
historical, 44 
history taking in, 150 
papular, 1044 
treatment, with histamine, 982, 983 
Utah, pollen survey, 514 
Uterine strip, investigations of, 14, 20 
Vv 
Vaccine, virus and rickettsial, 404 
Vaccines, 720, 731, 733, 1009 
Vagotonia, 124 
Vanilla, as allergen, 904 
(food), 386 
Vasomotor rhinitis (see Nasal allergy) 
Veal (food), 406 
Velvet grass, 556, 558 
distribution in U. 8., map, 562 
pollen, 555 
Venom, snake, allergy to, 398 
Vermont, pollen survey, 515 
Vernal catarrh, 1068, 1069 
Vertigo, 1064 
Vinegar, 372, 418 
Viosterol, use in hay fever, 975 
Virginia creeper, allergen, 904 
pollen survey, 515 
Virus vaccine, egg in, 404 
reaction to, 404 
Vital capacity, 248 
arterial blood oxygenation, 255 
effect of adrenalin and ephedrine, 254 
effect of aminophyllin, 254 
in asthma, 252 
in cardiac disease, 252 
in emphysema, 254 
Vitamin C, 975 
““—D,’’ effects of overdosage, 975° 
products, 416 
use in hay fever, 975 
Vitamins, table of information, 968 
use of, 974 
Vomiting, allergic, 46, 1050 
Vuleanite, causing contact stomatitis, 223 
dentures, allergy to, 902 
Vulval irritation, 1065 


WwW 


Walnut, family, 356 
(food), 356 
pollen, 565, 566, 570 








INDEX 


Washington, D. C., pollen survey, 479 
State, pollen survey, 516 
Watch strap dermatitis, 908 
Water cress (food), 362 
drinking, allergy to, 864 
Watermelon (food), 383, 906 
Wave-set, allergy to, 921 
Weather, effect of, 66 
effect on pollen seasons, 445 
Weed control, 696 
Weeds, geographic variations, 696 
Weichardt, early work on hay fever, 15 
Weight by volume, dosage, 650 
West Virginia, pollen survey, 517 
Western water hemp, 605, 608 
distribution in United States, map, 618 
pollen, 606 
Wheals, skin test, 170 
Wheat, avoidance, discussion, 345 
food, 340, 906 
pollen, 541 
substitutes, bread, 419-433 
Whiskey, 146, 418 4 
therapy, 980 
White count (see Leukocyte count) 
Wiener hypothesis of inheritance, 77 
Wild rice (food), 343 
Willow family, 566, 567 
pollen, 566, 570 
Wind, effect of, on asthma and hay fever, 67 
importance in pollinosis, 449 
Wine, 371 
Wintergreen, 356 
Wisconsin, pollen survey, 518 
Witch hazel, 719 
family, 608 
pollen, 609 
Wodehouse Worlds, 487 
Wolff-Eisner, early work on hay fever, 13 
Wood, dermatitis from, 904 
Wool, 907 
Wormwood, 630 : 
annual, distribution in United States, map, 
618 
biennial, distribution in United States, 
map, 634 
pollen, 630 
Wrist band dermatitis, 908 
Wyoming, pollen survey, 519 


x 


Xanthine compounds, pharmacology of, 959 
Xanthium, 639 * 
distribution in United States, map, 641 
pollen, 639, 640 
X-ray findings, in asthma, 995 
im sinusitis, 1020 
therapy in asthma, 1006 
treatment of nasal allergy, 1024 


Y 
Yam (food), 378 
Yeasts, 743, 758 
as food, 339 
importance in allergy, 789 
YuUGCa;. 303 
Z 


Zygospores, 748 


CFTRI-MY 





SORE 


V ANAQLN 


1093 
Practice of alle 





a 










bt Pp ae ia meganttend Te 
mths reer otc se teay ten Ad 
Te Bean ange ab epi gh eb Air Orv 
Me oh errr aioe i pine shag ss nig Warren arly 9 
saseinor a wee, camer ol en tay yew 
a Shr > Ami Aan Sew Perbevetas P 
ay Apres AP. Dont seen Rarer 
vir Vee r yy 1 ee dala 
Lait Mi At ‘ di Lies : i Sy works whe 3 Whey sy bap meee 
rie fi Ve es é sy LPARAM MARY PON 
isons teh ee Vad) ys are \ ve op cobeh, Ne gate yay ye 
vets taeiet Uh nag sik tothe Ge ah 
haa ih ietoy! 4 de / HA), keg MO adn ain porde 
L wae sets | Pads obs bee 

> 






















is ee hig 


a 








eee Wats cue 2 














Seka 

at 

f ae tiv eetiae’ 

Piescareubeanae iY it foe AOI 
, Rey ea teed oud |e fe Ue th’ 


















yh i 1% “et Gi # hp iy tat) EEE ive cot £ 
A gt lent Mee sed 5d ee OF a a | 
AA 44 Vion were 



































Lager oee hae 

ah ‘a Le thipe ded Ops 
ad Bnew féq tad vaet 
q ses pagel ih ess Tae 
APN, f a 49 i Wy, 4 A ae eee % 4 

al xt epi Te Uhre Sen af wert, sh 
pee oN hae oe iiet Breit ay fiat res 
Bi oe, 





RY sf ats ee” 
(LEAS 
ae aa eo: 


eden ry 1a 


fe HE Me 













f 
os As # Jay 58 ane Leg iiey 

is fe \ ene vhs iP mane: ws set eaiae 
i ; 2 









@¥ i SFR 
3 St pee bias Va tts aw edt ty 













































Micha ek, TL bik pit ih cee logeuhs ea ioe Phe 
wabaeges Yeoey ; Fe £6 ‘ pea soa Bir Meghhd Ad Sido tA ce? sabe re wEiG her prn! del Sod 
e Wk pA id heFAS Yung Shy ate pave atl: sid 94 SPL ae) 
dabhet iA ae pea ere Ruins WW, ria! PAU nes led Chbie 14 vas jorreoea Si 
A a Pepin Ankit | ds * 
ati ae 4 Mt Sp heen Es Aue I 
ff jokes 


a td jee Ufayy, of Bh) 
4 fate ed Veatree DA A lata? 
A oer). beh, AA Sieh ih ly 
AeibG pare Ly oy vr hy pis e Way 
Cu gett yn f ee fins i 
OPS s 7a et: pele Seite tensa: gees Th a7 ¥ 
At: LENG) Sly p54, pe tiger AF Peta iab/ LEAT eh 
ree: bayer yt, ge aK he eh 
ip ervey te AP okk bet r 
abies eatin tae tad od talbon 








ab ae 
VE Set eombriva liar 
+ is AALS Samerke 































ee eRe <b Toa “ 
: tient Byinl thy 
vy ade Pig teeta Apher Nee 
ee Oe a ent | Ae | {iy Fee am 
. AN ees crie 





















ELS ya te ts ie 
NLS RTT OND: y © Bey 4 ? 

ero wey Le “Ped tebe t¥ | if 
5S re feed moce F f bre fay 1 tS fe) Pay bd “St 52 
in as She), ay Cee By be + 
Sok Re Pe Pa the ns tie be 

ig i Padi > MTT AMIE RPS 

baa as eae 
Op ne Uh DOE RAL bir 
BN poy A MET Vabet CUE. Dee “at BOE \ th 
Epage Pra, ood eit BAe 
: Rad eae) ay 








































he 

reer TOW oa 

bie ath p Abin BF HS 

APH LE and yp SAL ee 
regal Maltin eckson th arta ines 

eben eR ce Cighyret 















Dal hat OE Galtel G 


" > i : 
se ors Wik eae 


a 
UNIS Loc vi a 








CPI Ct he 
LS ReetS or ip eed he 
epee hh AED RS 














Ud eee 
tb teres a 
See poste s iv 






bay Aas a hrn’ 
Ne re ty 


Dy pis shee ere 
AN Ron 








“Nee 

nem baby rea 2 
ane ae 8 

Cale PARA BAO VA bees 
et: ya} tress 2s 

eas yes Se av) Wei rat 


Pee LS 
oie oe i 













* ‘ 
Eat CAgead mas iat 
a nt wo Reels Sh 
Nose mae * re Sy 








Se TE 
Ny SCN tea CA Elite 
nA UA 
he 





a 
a SOLEN A 















Seted boc et Beeb Tg 
PR ANS eater aes 

“2 tee Xx ee b 
ne) Tne RPE GA? 
hokey t 


























sh 
= eee! 
ine ey 







. 
y 
a Keren ne - ort 
> ae re AS’ . 
see, KEEY ms i bers A 


Rey 
* Pte Ou 






















a 
hs » 

< aye Bes aah 
Sas 










sat 
pts at 











ee Se 












MUD Cmee oor e wart cara 
% we eat rane >) sein 
YAS RMON ws ‘e ‘ ‘ 





nae ACA LANL 
i eH s 











ve 
tet er NERC Ne 
. a wh sh thy CTE 















ayy 




























BAe Ba Ne 

ae SR th a a ‘la hk 

‘ at wh VY Solely Qu lak 

TAS y + Moor Shook eee 

WSN Sk RAYS RAT Pisetee 

we hay Wien ey Sepe ts 

RY ATV igen teak mAs 

N >, > sk 

SHEER % wit t +X 

eee RAS ist eS 

Attys ANT “ly erie 

NS SS RINE er se Sk 

x ey rary it eke oe «tive we ree 
Te ae an si St N AN SAS th ee 


s Me Saad 
fi ia Ss nuh 
Ny Ra ah TARR SOS 
ANY Vey AAT NS 
oN ARS y 


PANES 


SNE te ~~ 
Rts SARIN Jes 


— 


S 


XS 









Piateattans 
iy es; Syme 

i* a Wine LY Seas 

NPA RR TLE 







ot >) 
RN 











ah SN ey Leb Weahan \S 


LAA AG bag Pane we 
“ih 
Hy; 
TANK WEAR 
ANS 







ue EN Sea 
SY math \ 


NE a . RAN 


READ Deh ASL 
AN 
NHANN 


WAI Teo 
Se 


a 
RRS OS y 









st 
NS a SNS pak a LY we 
oY ta! xy. ne Aas 






i 


, RRS EN RS 
AN RAS MANS AS 


4 oA Say ys Hh Nik 
iN ARS ‘ hh 
At eh Nt ANG 

NY AN wt NS ELON 
STAN Nan AN ANS 

AS 
SN) AERA \s 


RN WAS 
ANAS AN RS : NS ae 


UR ‘ \ * 
SIRS 





